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KOSHEATH is noted for its extreme simplicity. Just a 
tough rubber belt around the conductor. That is Okosheath. 
Simple in design—but it lasts. 


There is nothing in its construction to deteriorate and rot away. 
Enormous quantities of Okosheath, used both in conduit and 
buried directly in the ground, have demonstrated its durability. 


Okosheath is effectually moisture resistant. It is clean, smooth, 
flexible, light in weight, small in diameter; easy to handle and 
install. A lineman can splice it. Strong and compact, Okosheath 
is the cable for tough pulls. 


Okosheath opens the way for the new trends and service demands. 
Besides its lower first cost, it saves in maintenance. The dollar 
benefits are both ways. 
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ellers TO THE EDITOR 





Holds to Paper’s Conclusions 


To the Editor of EvectricaL Wort: 

The following replies to D. H. Tuck’s 
letter (see ELEcTRICAL Woritp, Novem- 
ber 19, 1938, page 33) commenting on 
my paper on “Control Room Lighting,” 
which appeared in the October 8 issue. 

Adequately designed indirect light- 
ing systems for control rooms, where 
proper co-ordination is maintained be- 
tween ceiling reflection factor and the 
intensity on the instruments, will not 
produce any noticeable instrument 
glare. If all surfaces in the room are 
finished in lighter colors no objection- 
able contrasts will exist between switch- 
boards and walls and ceilings. 

Excellent results are obtained with 
artificial skylights in rooms with rea- 
sonably high ceilings, but the cost of 
such installations is often prohibitive 
and maintenance is more complicated 
and more expensive than with indirect 
systems. Direct light sources concen- 
trated in small areas as proposed by 
Mr. Tuck can be made effective in some 
cases, but in most control rooms, where 
many switchboards are arranged in 
angular or circular configurations, the 
reflection of the direct sources in the 
instrument faces becomes a problem. 

It should not be said that “Polaroid 
definitely will not help” until its pos- 
sibilities have been fully investigated, 
because experiments have _ indicated 
that it may have promise. Tests have 
shown that all trace of reflected light 
can be eliminated from the glass in- 
strument faces by equipping the di- 
rect light sources with Polaroid glass 
and furnishing the operator with Polar- 
oid glasses. This method is not very 
practical, of course, but it does indicate 
that Polaroid should not be discarded 
without fully considering its possibili- 
ties. 

Mercury vapor in a 1 to 2 ratio com- 
bination with incandescent units does 
offer one practical solution to the light- 
ing problem, as evidenced by many 
such installations giving satisfactory 
service. As an example, one control 
room has been modernized with four- 
teen combination 250-watt mercury and 
900-watt incandescent units installed in 
existing outlets. Instrument glare is 
almost unnoticeable. This room, with 
a total wattage of 10,500 (0.4 watt per 
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sq.ft.) producing an intensity of 28 
ft.-candles, is exactly the size of the one 
designed with the artificial skylight in 
Fig. 6 of my paper referred to by Mr. 
Tuck, which has a total of 22,000 watts 
(0.8 per sq.ft.) producing 35 ft.-candle 


intensity. Not all of the gain in effi- 
ciency is lost in the combination and 
the advantage of the softer, more pleas- 
ing light of the mercury spectrum is re- 
tained. 

I do not agree that art gallery light- 
ing is at all comparable to control 
room lighting. The problem in art 
gallery lighting is only that of provid- 
ing illumination on the flat vertical sur- 
faces of paintings on the four walls of 
a high-ceiling room. The occupants are 
transients, concerned only with visual 
acuity of the paintings from a distance, 
with no problem of continued eye fa- 
tigue involved. In the control room 
are switchboards in various shapes and 
configurations with a variety of vertical 
observation levels on each panel. In 
addition, there are other complications, 
such as desks and telephone switch- 
boards, and the operator must, for 
seven or eight hours each day, view the 
instruments from various locations 
throughout the room, and he must also 
regularly record instrument readings 
in these various locations. 

I am not familiar with the Chicago 
and Wilmington Art Galleries, but Mr. 
Tuck has been misinformed when he 
states that the Philadelphia Art Museum 
abandoned the totally indirect lighting 
principle and the artificial skylight. 
On the contrary, many sections of the 
museum have either totally indirect 
lighting or artificial skylights or a com- 
bination of both. As a matter of fact, 
the two rooms acclaimed as the best 
lighting in the institution are the 
French Cloister and the Romanesque 
Court, each equipped with a totally in- 
direct system only. The Rotunda, an- 
other room popular because of its ex- 
cellent lighting, has a combination of 
an artificial skylight at the top of the 
dome, with the remainder of the ceiling 
equipped with indirect lighting. 

It might also be mentioned that prac- 
tically all painting backgrounds in this 
museum are either buff, cream, or 
white, although this bears no relation 
to the switchboard painting problem. 

Any light color is superior to black 
for switchboard finishes, but we have 





favored the aluminum gray because of 
its many advantages, such as absence 
of glare, ease of cleaning, simplicity 
in matching or touching up, and re- 
duction in contrast with light walls and 
ceilings. 

W. B. Morton, 

Philadelphia Electric Company. 


To the Editor of ELectricaAL WORLD: 

In the fifth paragraph of Mr. Mor- 
ton’s letter he states that combination 
mercury units with 0.4 watt per square 
foot gives 28 ft.-candles. As I figure 
this job, assuming 100 per cent effi- 
ciency of the reflector equipment and 
100 per cent utilization efficiency, the 
the illumination would be 9.35  ft.- 
candles. 


Davis H. Tuck. 


To the Editor of ELectricAL WORLD: 

The confusion concerning the 28 ft.- 
candle intensity obtained with the com- 
bination mercury unit is understandable 
because of a typographical error in 
my letter. The 0.4 watt given for the 
combination mercury unit should have 
been 4 watts and the 0.8 watt given for 
the skylight job should have been 8 
watts. This would have been evident 
by plain arithmetic if I had given the 
room size for each job, which is approx- 
imately 80 ft. x 32 ft. 

I believe this clears up the apparent 
discrepancy. 


W. B. Morton. 


Reaches Crews With 39.66 Mc. 


To the Editor of ELectricaL Wor.pb: 
In the ELectricaL Wor tp (page 51) 
October 22, 1938, news report of my 
paper at the E.E.I. committee meetings 
it was not made clear that the 3,190-ke. 
stations of the Detroit Edison Com- 
pany operate strictly as point to point 
stations. The radio dispatching of 
trouble crews is handled in the ultra- 
high-frequency band (30-42 mce.). 
Station WQJL, which is licensed as a 
special emergency station, operates on 
a frequency of 39.66 mc. We have 
made no attempt to use the medium- 
high-frequency transmitters (3,190 kc.) 

in this work. 

Joun W. Drummonp, 
Asst. to Superintendent Overhead 
Lines, Detroit Edison Company. 
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“W/E have always preferred the in- 
duction principle for feeder- 
voltage regulators, and now you enable us 
to use it with greater economy.”’ 


Other comments coming in from users of 
our new induction regulator for station or 
branch service are equally favorable: 


1. ‘‘We like the idea of one design for use 
indoors or out.” 


2. ‘‘We have always found that when a 
product looks right it’s usually built right. 
Your regulator is the best looking and most 
practically designed unit we have seen.”’ 


3. “It’s a real advantage to be able to 
install it without auxiliary or interconnect- 
ing wiring on single- and three-phase 
circuits.” 


4. ‘We like the dynamic braking and the 
self-contained motor and control supply.”’ 


Summed up, these and many other favor- 
able comments support our original an- 
nouncement that this new regulator would 
give you lower installed costs, reduced 
maintenance, and greater flexibility of 
application. Be sure to investigate this 
design before buying new regulators. For 
complete information, ask for Bulletin 
GEA-2985. General Electric Company, 
Schenectady, N. Y. 


NOTE 


GENERAL {% ELECTRIC 
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The Tax Dilemma 


Tax officials attending the recent annual 
conference in Detroit of tax administrators were 
reported as expressing considerable concern 
over the loss of city, county and state revenues 
as the result of increasing public ownership of 
utilities. This is one of those realities which 
government ownership advocates have refused to 
acknowledge when plans are being made, but 
which sooner or later must be faced. 


The people were told that public owner- 
ship would bring lower rates, but they were not 
told by the politicians, nor vividly enough by 
the utilities, the extent to which the difference in 
rates between those charged by the company and 
those proposed by the city would be offset by 
the loss in tax receipts. Nor was the public told 
how the loss in taxes was to be made up. True, 
it was intimated that rates under public owner- 
ship, though lower, would return enough profit 
to more than compensate the public for making 
the move, but the difference between promise 


and performance is the terrible reality of the 
latter. 


The suggestion now is that the lost revenue 
be made up by a compensating tax on the sale 
of electric energy from the publicly owned util- 
ity systems. While this would seem to be the 
obvious procedure, what is the public gain? 


Knowledge of this situation, if widespread, 
might do much to dampen enthusiasm not only 
on the part of the public, but of local officials 
as well, for any change from private utility 
operation. Political administrators take no de- 
light in levying higher taxes on voters. 


At the same time, the public should be 
warned that private ownership cannot continue 
to pay steadily increasing taxes without find- 
ing relief. There seems to be a tendency on the 
part of some regulatory bodies in this connec- 
tion to ignore the rules of simple arithmetic. 


So far the utilities have on the whole been 
able to absorb rate cuts and higher taxes. with- 


out seriously curtailing the return through the 
exercise of rigid economy and of refinancing to 
reduce fixed charges. To both of these, how- 
ever, there is a limit. 


While every week we report new instances 
of rate reductions, it must be obvious that the 
period of rate cutting is bound to come to an 
end, and that before long. In fact, the question 
of the moment is how to place the increasing 


cost burden, principally taxes, upon the custom- 
er’s bill. 


On contract business, for instance, what 
shall be the policy? Shall long-term contracts 
be taken, and, if so, should they contain tax 
clauses? Or should the policy be to take only 
one-year contracts? Already a number of com- 
panies have included tax clauses in their mu- 
nicipal street lighting contracts. 


The tendency to make tax collectors out of 
the utilities is still strong. The need for more 
public revenues is growing all the time. Util- 
ities will continue to pay higher and higher 
taxes until such time as the public understands 
that the power company is not paying those 
taxes out of its own pocket, but is merely act- 
ing as a tax collector. 


Taxes, which in some instances run as high 
as 27 per cent of gross revenue, present a di- 
lemma to the utilities. High taxes can be a deter- 
rent to public ownership, but in so doing the 
utility may be forced to scrape in every way 
to maintain low rates. And as taxes advance, 
it becomes more and more difficult to live 
within the rates. So what to do? 


Since to complain is futile, may not this tax 
liability be turned into an asset? The liquor 
industry played up its réle of tax collector and 
secured repeal, but the customer knew who in 
reality was paying the bill. Perhaps the utili- 
ties can make capital of their function as tax 
collectors through itemization of taxes on the 
bills or other customer education. 





‘Transformer Simplified 
by Magnetic Research 


Spiral Core Design Realizes Gains in Material and 
Efficiency From With-Grain Use of Cold-Rolled Strip 


RANSFORMERS have long 
been known as among the most 
eficient and perfected of elec- 
trical equipments, but the research for 
still better materials and methods 
never ends, and one of the most recent 
contributions of such research has 
been the successful utilization of the 
remarkable magnetic properties of 
electrical “strip” by means of a new 
transformer construction of striking 
efficiency and simplicity. 

The march of progress in the re- 
duction of the losses of the commer- 
cial silicon sheets for transformers, 
from around 1900 to date, is con- 
veyed vividly in Fig. 1—a reduction 
of about 3.5 to 1. The fact that re- 
ductions have been at first in large 
steps and later in diminishing steps 
gives a semblance of saturation of re- 
search, with a slow asymptotic ap- 
proach to a goal which is not ma- 
terially higher than the present ac- 
complishment, but the subject matter 
of this narrative indicates how re- 
search brings about improvements in 
unexpected ways. 

Magnetic “strip” is a medium-sili- 
con alloy of steel manufactured as a 
continuous ribbon in large rolls, as 
contrasted with the ordinary magnetic 
“sheets” which are of high silicon 
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By A. BOYAJIAN 
General Electric Company, Pittsfield, Mass. 
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Fig. 1—Core losses 3% times as great 
38 years ago 


content (4.5 per cent) and are manu- 
factured in the standard, 3 x 9-ft., 
size. “Strip” is rolled cold, with 
high reduction. Smith, Garnett and 
Randall of Great Britain discovered 
that cold rolling with high (over 60 
per cent) reduction endows the strip 
with unexpected magnetic properties. 
The permeability of the finished ma- 
terial at 10,000 B is twice as good 
and at 14,000 B fourteen times as 
good as that of the average commer- 
cial high-silicon hot-rolled sheets, 
while the 60-cycle losses at the lower 
densities are about 10 per cent better 
and at the higher densities 15 to 25 


per cent better. 


But these admirable properties of 
strip are highly directional; they ap- 
ply only when the flux is along the 
gain of the strip; that is, along the 
direction of rolling. With the flux 
running across the grain (Figs. 2 and 
3) the losses are as much as 70 per 
cent higher and the reluctance 300 
per cent higher. As a result of this 
the designer was faced with a di- 
lemma: (a) If he punched from his 
rolls conventional L-shaped pieces 
for his core he lost the improved 
permeability and low loss character- 
istic of the material completely in that 
leg of the L which ran cross grain, 
or if he punched his L at 45 deg. to 
the grain direction, then most of the 
advantage of the material was lost in 
the entire core; while (b) if he 
punched straight pieces from the roll 
along the grain to make up his core, 
he still had the handicap of flux run- 
ning at an angle to the grain at the 
four corner zones of the core, and 
to that he added the magnetizing cur- 


Fig. 4—Spiral core inserted in 


(a) Wound core between rollers ready 
for assembly. 

(b) Outside turn threaded through trans 
former windings and secured to adjacent 
turn. 

(ec) Core partly wound. 

(d) Core completely transferred to coils. 
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Fig. 2—Magnetization with grain of iron is advantageous 


Relative d.c. magnetization of cold rolled strip some 20 per cent 
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better than commercial high silicon sheets. 


rent and losses of two additional 
joints. Thus, he lost in the corner 
zones and additional joints more than 
he gained through the superior mag- 
netic characteristics of the material. 
Obviously, to realize the best char- 
acteristics of this material in a trans- 
former, the material must be used in 
the same form in which it is manu- 
factured, that is, not as stacked-up 
punchings, but as a wound roll, so 
that (a) the flux will be along the 
grain direction (the direction of roll- 
ing) at every point of the core, that 
is, in each convolution of the roll, 
and (b) there will be only one gap 
of shortest possible length and largest 
possible cross-section so as to offer 
a negligible reluctance to the closure 
of the flux between the convolutions. 
Laboratory tests have verified that 
the magnetic reluctance of a tightly 
wound roll is only slightly more than 
that of the material itself; that is, a 
properly wound core is practically 
equivalent to a jointless core. 


novel sequence of operations 


(e) Inner core roller removed. 

(f) Inside turn of core clamped to coil 
insulation. Outside turn freed to permit 
tightening. 

(g) Core “snugged”’ into position. 

(h) Coil reversed preparatory to inser- 
tion of second core. 
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While winding up both the core and 
the coils of a transformer would be 
ideal from the manufacturing stand- 
point, this has been rendered im- 
practical until very recently by one 
peculiarity of all magnetic materials. 
The superior magnetic qualities of 
both sheets and strip are developed 
only by certain highly developed and 
carefully controlled annealing opera- 
tions, and therefore any mechanical 
straining of the material subsequent 
to anneal, as by bending or unbend- 
ing for winding, stretching or shrink- 
ing, or compression by tight clamp- 
ing, increases the losses very materi- 
ally. Annealing reduces the losses by 
as much as 50 per cent; strains intro- 
duced by subsequent change in shape 
or dimensions, even within the elastic 
limit, may increase them by 30 to 40 
per cent. 


Coiling sacrifice averted 


As might be expected, the more 
highly improved steels are also the 
most sensitive to strain. If a roll 
which has been carefully annealed 
to develop its best magnetic char- 
acteristics is rewound without change 
in size, but reversing the order of the 
turns, so that the inside turn becomes 
the outside, and vice versa, the small 
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Fig. 3—Loss for given density lower for 
with-grain magnetization at 60 cycles 


elastic stresses caused by the resulting 
increase in the radius of what were, 
during anneal, the inner convolutions, 
and the reduction in the radius of 
what were, during anneal, the outer 
convolutions, may increase the losses 
15 to 25 per cent. Even if the roll 
is not rewound, but merely loosened 
and retightened to 10 per cent larger 
or smaller diameter, the losses may 
increase by 10 to 15 per cent. 

Thus, it is seen that to be able to 
secure the best characteristics of strip 
it must be used not only in the form 
in which it is manufactured, but also 
in the exact physical condition in 
which it is annealed. As annealing 
temperatures approach dull red heat, 
the core cannot be reannealed after 
the transformer is completed, and 
the designer is faced by what appears 
to be an impossible problem—to 
interlink the high-grade, heat-treated 
wound core with the highly reliable 
form-wound pretreated winding, with- 
out straining the material of the core 
or hurting the insulation of the wind- 
ing. 

Wound cores have been used in the 
industry for some time, but only in 
applications like bushing type cur- 
rent transformers in which the pri- 


[Continued on page 103] 
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Street-Lighting Business 


for Small Cities 


West Penn’s Organized, Long-Range Planning 
for Municipalities Proves Mutually Profitable 


By P. H. POWERS 


Vice-President West Penn Power Company, Pittsburgh, Pa. 


there is a market for it. People 
need it and can afford to have 
it. We know something about proper 


Sie street lighting? Why not, 


applications. Fine equipment is 
available. The service is useful and 
beneficial. Like anything else, if 
people want it, they will find a way 
to pay for it. Furthermore, we think 
it is profitable business. 

So, we merchandise street lighting 
and view the promotion of this serv- 
ice as one of the family of similar 
services, including lighting in the 
home, store, school and office. 

The first step is to clear the way. 
It seemed an impossible task in 1920. 
A wide variety of rates distributed 
among a couple hundred small com- 
munities, little or no uniformity in 
term or terms of contracts and every 
known size of lamp from 40 cp. to 
600 cp. were conditions to be faced. 
Salesmanship and _ determination 
cleared up the rate and contract 
situations by 1923. This period also 
saw the elimination of all lamp sizes 
under 100 cp. Therefore, we have 
had the advantage of a uniform rate, 
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Millions of Candlepower 


contract and lamp sizes as a founda- 
tion to build on over the past fifteen 
years. 

During the early 1920’s many of 
the leading utilities began to do a 
real selling job in street lighting. 
Fine results were accomplished. 
Aggressive selling on our part was 
determined upon in 1925 and active 
promotion undertaken shortly there- 
after. The 1929 crash and the “1932 
depression” fell as a curtain across 
a fast-moving program of customer 
education and selling results. It was 
even more than a curtain, because 
it introduced a brand new set of 
problems involving such interesting 
situations as “keeping down with 
the Jones’,” in which each commun- 
ity seemed to vie with the other in 
asking for eliminations and cuts. 

The educational program of the 
previous few years instead of being 
a total loss proved to be a most 
useful bulwark in defense against 
these installation reductions. Educa- 
tional and sales efforts were intensi- 
fied, therefore, rather than dimin- 


ished, with the result that no substan- 
tial loss was suffered in existing 
street-lighting business during the 
depression period. The company, 
however, did take on a temporary 
load of deferred accounts. While 
some utilities slowed down or 
stopped their sales effort entirely 
during the depression, we plowed on. 
We had to! We were like the old 
Indian who had “to paddle like hell 
to stand still.” This proved to be a 
sound policy, from the point of 
view of protecting the installations, 
avoiding the expense of withdrawals 
and repacements, maintaining good 
will of the community and avoiding 
a calamitous loss of business. 

After 1932, as times grew better, 
the program suffered another obsta- 
cle in the competitive effect of PWA 
and WPA funds. Communities were 
anxious to avail themselves of gov- 
ernment philanthropy and were led 
to use these means of providing 
employment. Cities with needs such 
as improved streets and sewers, see- 
ing the opportunity to acquire free 
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Total Installed Candlepower 


of Street Lighting by 
West Penn Power Co. 


Remarkable stability results from consistent selling effort 
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funds substantially equal to their 
own contributions, could hardly be 
blamed for using their available cash 
for these purposes. Street lighting 
could wait, and did. Therefore, the 
period from 1932 to 1937 had to be 
devoted largely to consolidating the 
company’s position, to continuing 
public education on the value of 
street lighting and to creating a 
pent-up desire for it in the minds of 
municipal authorities. 

Then came a new problem to 
plague us. All our contracts are for 
five-year periods. While we could 
use the contractual obligations to re- 
sist demands for reductions in size 
and number of units, we couldn’t get 
a good toe-hold against an expiring 
contract and were forced to take 
enough cuts to produce some net in- 
stallation losses from the high of 
1931 during the next five years. 

As a preliminary to a new selling 
effort and a further step in simplifi- 
cation, we took a leaf from depres- 
sion experience and introduced a new 
size of lighting unit. Prior to this 
time our schedule offered units of 
the following sizes: 100, 250, 400, 
600, 1,000, 1,500 and 2,500 cp. In 
a great many municipalities, when 
we were forced to accept a reduction 
in installation to the next lower size 
—for example, from 1,000’s to 600’s, 
from 600’s to 400’s, or from 400’s to 
250’s (these sizes representing the 
bulk of our revenue)—we found 
that the observable loss in street 
illumination was not sufficient to 
raise any serious public objection. 
Likewise, when we attempted to 
resell the original installation, we 
were faced with the challenge that 
the additional illumination was not 
worth the price. 

After scratching away at our bald 
spots over this one, we decided to 
eliminate the 400- and 600-cp. units 
and substitute for them a 500-cp. 
unit. We put it up to the manufac- 
turers and they went along on the 
new 500-cp. size. We now offer the 








Before and After Results of the 
Greensburg Installation 





Candlepower Old New 
100 0 0 
250 425 393 
500 152 502 

1,000 +t 35 

1,500 30 0 

Total candlepower 231.250 884,250 

Annual net $20,079.56 $32,263.85 

Cost per capital $1.22 $1.95 


-__ 
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Before and after views of a principal street in Greensburg show improvement 
resulting from installation of Westinghouse “‘Reflectolux Junior luminaires 


following sizes: 100, 250, 500, 1,000, 
1,500 and 2,500 cp. Within the 
range of most general usage there 
is now sufficient difference in illumi- 
nation to be very apparent, and with 
the obvious sales advantages, whether 
going up hill or down. This new 
unit was priced the same as the old 
400-cp. unit. Those who saved money 
by replacing their 600’s with 500’s 
could employ these savings in the 
extension of their _ street-lighting 
facilities and the others acquired 
more illumination for the same 
money. 

Prior to the development of the 
500-cp. unit we had been conducting 
an assault on the 100-cp. size in an 
effort to replace it with 250’s where- 
ever possible. We labeled and called 
it an “alley light.” By means of this 


squeeze play more than half of these 
were replaced by the 250’s. Progress 
in this direction is evidenced by the 
comparison of the 1929 and 1938 
installations. 

Beginning in the latter part of 
1937, the company felt the time was 
ripe to press for new sales results. 
Taxes were beginning to come in 
again to municipalities. Many of the 
communities began to show signs of 
solvency. Uniform street lighting 
standards had been established. We 
were now ready to devote our time 
and effort to selling. Thus we intro- 
duced the current wave of selling 
effort. 

The first question is Where to sell? 
Chiefly, this means selling more 
lighting to those who now have in- 
adequate installations and concen- 
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Municipal street lighting program of West Penn Power embraces relighting of 


all streets as shown in this example. 


Note absence of glare and vastly improved 


distribution of light in this treatment of a secondary street 


trating the selling effort upon those 
communities which have or offer rea- 
sonable hope of having sufficient 
financial responsibility to assume 
additional operating expenses. 

The next question is, How much to 
sell? Obviously the aim is to sell a 
complete city-wide job, but if the 
financial outlook of a city is such 
that it cannot relight its entire area, 
then an effort is made to sell proper 
lighting in restricted areas rather 
than a general increase over the 
entire town or city. Each street and 
intersection needs lighting according 
to its own tailor-made requirements. 

New sales contacts are carefully 
planned. Public opinion and public 
desire are aroused through educa- 
tional advertising, newspapers and 
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direct mail in the affected areas, 
and occasionally through demonstra- 
tions consisting of modernizing a 
block or an intersection. The public 
and the city officials are inoculated 
with the benefits of properly de- 
signed and adequate street lighting, 
which include: 

Aid to police and fire departments. 

Increased real estate values. 

More sanitary street conditions. 

Stimulation of civic pride. 


Improved traffic control and fewer acci- 
dents. 


Greater comfort and convenience for 
those using the streets. 


Increased business for local merchants. 
Protection. 


The latter is emphasized most in 
regard to freedom from burglary, 
hold-up and personal molestation. 
Emphasis is placed on safety for 





motorists and pedestrians and from 
personal accidents due to street irreg- 
ularities, obstacles and the like. The 
selling and promotion philosophy is 
a recitation of the above customer 
benefits plus an appeal to pride, 
plus keeping up with the Jones’, plus 
fear of the dangers of inadequate 
lighting, plus a challenge to official 
responsibility. 


Close co-operation 


At the outset, when it is deter- 
mined that a municipality can rea- 
sonably be expected to provide its 
proper street-lighting requirements, 
close co-operation is sought with the 
engineers and other municipal off- 
cials. An effort is made to stimulate 
their enthusiasm to the point where 
they will get on the bandwagon and 
make the issue a cause. Different and 
conflicting interests are reconciled. 
The next step is to prepare a care- 
fully engineered city-wide plan 
worked out in close conjunction with 
the city fathers, based upon the 
tailor-made needs of every street of 
the municipality. This we called a 
planned program. It is first pre- 
sented as a goal for the city to work 
toward over a period of time, usually 
from three to five years. The experi- 
ence, however, is that most plans do 
not take that long for their consum- 
mation, and some are executed at one 
step. During the preparation of these 
plans public education is taking 
place, so that when the project comes 
up for official action the impelling 
influence of an aroused public de- 
sire is felt. 

Of necessity, the utility must have 
an adequate force of specially 
trained men for this work; the full 
support, interest and co-operation of 
all of its representatives in the com- 
munity; close and friendly contacts 
and relationships with municipal 
authorities, and an established rec- 
ord of ethical dealings. No misstate- 
ments or overstatements, promises or 
false predictions can be made in 
selling street lighting any more than 
in any other successful selling activ- 
ity. Basically, good service is pre- 
sumed, including periodic renewals 
and frequently scheduled cleaning. 

These specialists are primarily 
salesmen—all five of them. They 
are lighting experts to the extent 
that the industry has provided train- 
ing facilities in proper street-light- 
ing applications. To a similar degree, 

[Continued on page 105] 
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Rectifiers Adopted for 
American Aluminum 


By D. I. BOHN and W. E. GUTZWILLER 


Electrical Engineer 
Aluminum Co. of America 
Pittsburgh, Pa. 


LECTRICAL energy is one of 
L; the major “raw materials” in 
the electrolytic reduction of 
aluminum, large quantities of direct- 
current energy being required at 
aluminum reduction plants. Such 
large blocks of power can usually 
be generated and transmitted more 
economically in the form of alter- 
nating current than as direct cur- 
rent. Power conversion must there- 
fore be resorted to at the point 
of power consumption. 

Conversion of alternating current 
to direct current considerably in- 
creases the cost of power due to in- 
vestment in converting equipment, 
conversion losses and operating and 
maintenance expenses of conversion 
stations. It is therefore obvious that 
where power cost represents an im- 
portant part of the cost of an elec- 
trolytic product, as is the case with 
aluminum, great care must be taken 
in choosing the proper type of con- 
version equipment. 

Aluminum Company of America 
has heretofore used rotary con- 
verters, and to a limited extent mo- 
tor-generators, for this purpose. With 
the advent of business improvement 
last year additional conversion 
equipment became necessary. Care- 
ful comparisons were made between 
the various forms of conversion 
equipment available, these compari- 
sons involving a study of the fol- 
lowing factors: 


1. Investment cost per kilowatt load. 

2. Over-all operating and maintenance 
cost. 

3. Over-all conversion efficiency. 

4. Power factor. 

5. Voltage and load control. 

6. Time of service resumption after 
power interruption. 

7. Effects of conversion equipment on 
system stability. 


The study involved motor-gener- 
ator sets, rotary converters, with and 
without voltage control, and grid- 
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controlled mercury-arc power recti- 
fiers. 


First in United States 


Although rectifiers have been suc- 
cessfully used for many years in 
American and Canadian plants for 
electrolytic production of chlorine- 
caustic, hydrogen-oxygen, zinc and 
cadmium, no installations have been 
made for reduction of aluminum in 
the United States. The requirements 
imposed on the converting equip- 
ment of an aluminum reduction plant 
are probably as severe as for any 
electrolytic process. Direct currents 
of large amounts are required con- 
tinuously to operate the reduction 
cells or furnaces. 

There are a number of these fur- 
naces connected in series and con- 
nected to a d.c. voltage source of 
approximately 600 volts. This re- 
quires a number of conversion units 
of relatively high kilowatt capacity 
to be continuously operated in paral- 
lel on a common d.c. bus, the short- 
circuit capacity of which naturally 
reaches very large proportions. Fur- 
thermore, continuity of power supply 
to the furnaces is of utmost im- 
portance in order to prevent the 
molten furnace charge from freezing, 
with consequent serious damage to 
the furnace lining, expensive re- 
starting and prolonged plant shut- 
down. 

It has only been in recent years 
that large rectifier units have been 
perfected to a point where they could 
meet the exacting requirements of 
aluminum reduction plants. With the 
introduction of electronic grid con- 
trol, it has become possible to con- 
trol the load of rectifiers operating 
on a common bus in normal opera- 
tion, as well as during starting 
periods, and to interrupt the recti- 
fier arc and limit fault currents in 


Rectifier Engineer 
Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 


case of arc-back or short circuits in 
the short time of one cycle. 

The investigation, carried out by 
engineers of Aluminum Company of 
America, of the over-all economy of 
motor-generators, rotaries and recti- 
fiers favored the latter, with the re. 
sult that the first two large rectifier 
stations in the United States were 
made last year, one at Alcoa, Tenn., 
and the other, a duplicate as to equip- 
ment but half as large, at Massena, 
N. Y. Both installations are additions 
to existing reduction plants. 

The Alcoa rectifier station, a 
single-line diagram of which (along 
with certain apparatus details) is 
shown in Fig. 1, has a capacity of 
55,000 kw. The station contains ten 
5,500-kw., double-tank, grid-con- 
trolled rectifier units. 


D.c. and a.c. protection 


One bake-out transformer is pro- 
vided for baking out one rectifier 
tank at a time. It consists of a 420- 
kva., 13,200/1,760-volt, three-phase, 
outdoor transformer, which can be 
connected to one of the two high- 
tension buses, thus supplying any 
one of the main rectifier transformers 
with 1,760 volts, which gives a rec- 
tifier d.c. voltage sufficiently low for 
bake-out purposes. 

Necessary current transformers 
are provided in the primary leads of 
each rectifier unit and one set of 
potential transformers per high- 
tension bus. These metering trans- 
formers take care of a.c. protection 
and metering. 

The cathode or positive terminal 
of each rectifier tank is connected to 
the main positive bus through an 
ammeter shunt and a 6,000-amp., 
single-pole, electrically operated, 
high-speed, d.c. breaker, provided 
with reverse current trip attachment. 
The negative terminal of each rec- 
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tifier tank, originating in the recti- 
fier transformer, is connected to the 
main negative bus through a 6,000- 
amp., single-pole knife switch. 

For centralized control and meter- 
ing of all equipment a fourteen- 
section benchboard, located in the 
center of the substation, is provided. 
This benchboard consists of eleven 
rectifier control sections, one of 
which is a spare, and three sections 
for control of incoming a.c. and d.c. 
lines. 

A 240-amp.-hr., 125-volt control 
battery with motor-generator charger 
furnishes all the control power. 


Less space than rotaries 


The space and weight requirements 
of rectifiers permit the construction 
of a station considerably reduced in 
height and width as compared to a 
rotary converter station. All indoor 
equipment is located on one floor 
and a basement was therefore dis- 
pensed with. The main d.c. buses are 
outdoors (Fig. 2) and are supported 
by the station walls. 

The building 


twenty rectifiers 


containing the 
with auxiliaries, 


INCOMING LINE I54KV 
| 


| 














MAAMAAA 


ra 4 isa/i32KVv 
BUS GROUNDING 
—— L 


. 





D.C. BUS SUPPLYING LOAD 


control and d.c. switchgear, and one 
spare bay, occupies a floor area only 
30x 312 ft. or 9,360 sq.ft., which, 
based on installed rectifier capacity, 
corresponds to the high value of 6 
kw. per square foot floor area. 

A 6-ton crane was all that the rec- 
tifiers required instead of a 15- to 
40-ton crane, as required in rotary 
converter or motor-generator sta- 
tions. 


The rectifier station is laid out, both 
physically and electrically, to make each 
rectifier tank an independent, self-con- 
tained unit. The control scheme, involv- 
ing a somewhat conventional benchboard, 
differs from usual practice in that all 125- 
volt battery control power for each pair 
of rectifiers is fed through one inclosed 
air circuit breaker, this breaker having 
both a high rated instantaneous trip and 
a lower rated thermal trip. No fuses 
whatever are employed at any point in any 
control circuit. No control buses, such as 
are normally employed for supplying all 
closing coils, etc., are used, so that when 
a pair of rectifiers is out of service and 
its battery control and the a.c. control 
switches are open all control equipment 
at the rectifiers on the benchboard asso- 
ciated with this rectifier pair is dead. 


Scheme of operation 


The station is electrically divided 
into two groups of five transformers 
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Fig. 1—Aleoa rectifier station has 55,000 kw. capacity 










and ten rectifiers each, with a 20,000. 
amp. d.c. breaker used as a tie 
switch between the halves of the 
main positive bus. In normal opera. 
tion this tie breaker is closed, thus 
paralleling the twenty rectifier tanks 
with a total normal load of 90,000 
amp., 54,000 kw. This bus repre- 
sents probably the largest concentra- 
tion of rectifier energy that has ever 
been attempted, and naturally re- 
quired reliable switchgear and pro- 
tective apparatus to prevent damage 
of any part of the installation in 
case of fault. 

Provision is made, both with re- 
spect to the main switching and the 
auxiliaries, so that, if desired, the 
station may be electrically broken 
into halves, both with reference to 
the a.c. power supply and the d.c. 
load. This is done on the 13.2-kv. 
side by utilizing the double bus ar- 
rangement. 

Grid voltage control, which is 
used for controlling the load of in- 
dividual units and the voltage of the 
cell room circuits, is provided from 
the benchboard, a maximum of 35 
per cent voltage reduction being 
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Two lines serve ten 5,500-kw. double-tank, grid-controlled rectifier 2% per cent, full capacity taps above and three below normal 
units. Pach rectifier tank is rated 4,583 amp., 600 volts and has voltage are provided and connected to a no-load tap adjuster. Half 
twelve main anodes operating in double six-phase connection. Two of the transformers are delta connected andthe other half star 
of these tanks are connected to a common oil-insulated, self-cooled, connected. 
45 deg., C., outdoor rectifier transformer, of which there are ten The secondary windings are designed for four times six-phase, 562- 
‘ installed. Fans are provided on the transformer radiators, per- volt phase voltage, connected to four interphase transformers built 
t mitting operation at a lower temperature rise during hot weather. into a common tank with the main transformer. Twenty-four 
The primary winding of each transformer is designed for 13,200 secondary, two negative and three primary bushings are provided 
volts, three phase, 60 cycles and has a rating of 6,310 kva. Three on each main transformer cover. 
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available. The benchboard contains 
individual control switches for the 
grid control of each individual recti- 
fier tank, as well as a master control, 
from which can be controlled any 
number of rectifier tanks. Because 
of the proportional decline in power 
factor, when voltage reduction is ob- 
tained by grid control, it normally 
is employed only to reduce the volt- 
age approximately 5 per cent, this 
being sufficient, however, to provide 
constant d.c. voltage on the furnace 
circuit, with slight daily variations 
in a.c. line voltage, and also to take 
care of equal load division among 
the various rectifier tanks. 


Reduction of backfires 


Since backfires in a rectifier do 
occur, although very infrequently, 
one of the most important problems 
in the design of such a large instal- 
lation is to protect against rectifier 
and transformer damage caused by 
the a.c. and d.c. components of the 
backfire current. The a.c. portion of 
the backfire current produced by the 
short circuiting of the secondary 
phase voltage within the backfiring 
rectifier is supplied by the a.c. net- 
work. The d.c. portion consists of 
the combined d.c. back feed of all 
parallel rectifier tanks. These fault 
currents flow through the rectifier to 
backfiring anode and the correspond- 
ing secondary winding of the recti- 
fier transformer. The sustained val- 
ues of these backfire currents are 
greatly in excess of what is gener- 
ally considered a maximum safe 
value for modern power 
formers. 

In order to obtain satisfactory 
plant operation, it is essential to 
provide reliable high-speed protec- 
tive and switching devices which re- 
move a backfiring rectifier from 
power source and load before the 
fault currents reach dangerously 
high values, and furthermore to de- 
sign the equipment so that it can 
withstand the unusual stresses occur- 
ring under such conditions. 

As is well known, grids in the 
arc path of a rectifier, when properly 
energized, will prevent the reignition 
of the are during the positive half 
cycle after an anode has been idle 
for only a short period, as is the 
case during each negative half cycle. 
This grid property is utilized to pre- 
vent reignition of anodes working in 
parallel with the backfiring anode, 
and thus permits the interruption of 
the flow of a.c. power into the back- 


trans- 
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Fig. 2—Outdoor 13.2-kv. switching and transformer structure 


The rectifier transformers are connected 
to the 13.2-kv. station bus through a 23-kv., 
150,000-kva., electrically operated, outdoor 


type oil circuit breaker. Phase-shifting 
type auto-transformers and reactors are 
connected in the 13.2-kv. leads to each 


rectifier main transformer. The 13.2-kv. 
bus structure consists of a double bus ar- 
rangement with necessary disconnecting 
switches, so that either or both buses may 


fire and limits the amount of d.c. 
back feed. In this installation high- 
speed current relays actuated from 
current transformers in the primary 
leads of the rectifier transformers 
are provided. Upon occurrence of 
a backfire, they apply blocking volt- 
age to all the grids of the backfiring 
tank and its twin unit, thus instan- 
taneously stopping the current flow 
from the good anodes of the two 
tanks. The backfiring tank, however, 
receives d.c. back feed flowing from 
the positive bus to the cathode, back- 
firing anode, transformer secondary 
winding to the negative bus. This 
back feed, being direct current, can- 
not be interrupted by the grid on the 
backfiring anode. 


Rapid cathode breaker action 


The d.c. back feed is cut off by 
the high-speed cathode breaker 
through its reverse current trip at- 
tachment. Tests have shown that this 
breaker interrupts the back feed into 
the backfiring unit in about 3? of a 
cycle (60-cycle basis) while the high- 
speed grid relays interrupt the a.c. 
portion of the backfire in approxi- 
mately the same time interval. Tests 
furthermore indicate that the back- 
feed current in this installation builds 
up at the rate of 3.5 to 4 million 
amperes per second. The sustained 
back-feed current with ten or more 


be employed to feed all or any number of 
rectifier units. Two 200-kva., 13,200/220- 
volt, three-phase, station control trans- 
formers, one per bus, are provided for the 
substation, one transformer normally car- 
rying the entire auxiliary load of the 
station. Two 42,000-kva., 154/13.2-kv., 
step-down transformer banks supply power 
to this station and also some of the rotary 
converter load. 


rectifier tanks in parallel was calcu- 
lated to reach values of the order 
of 100,000 to 120,000 amperes in 
3 to 4 cycles. Due to their fast action, 
the high-speed d.c. breakers limit the 
back-feed current to values of the 
order of 30,000 to 35,000 amp. peak, 
or only about one-fourth of the sus- 
tained values mentioned above. 


The grid protective relays are set to 
operate when the primary current of the 
rectifier transformer exceeds approximately 
250 per cent rated load. If a backfire in a 
double-tank unit is properly cleared by 
the d.c. breaker the back-feed current is 
cut off before it can reach 250 per cent 
rated current on the parallel units. Conse- 
quently the grid relays of these units will 
not normally operate. Should, however, a 
breaker fail to trip, or be delayed in open- 
ing, then the other parallel operating 
rectifiers will also be blocked by grid con- 
trol cutting off the back feed, thus pre- 
venting serious damage to the equipment. 
The grid blocking may also function on 
all units in case of a severe bus short cir- 
cuit. The grid-blocking equipment there- 
fore acts as a back-up protection for the 
d.c. switchgear. 

The 13.2-kv. oil circuit breakers are 
equipped with overload relays with inverse 
time trip attachment. They will trip in 
case of a backfire either by interlocking 
from the cathode high-speed breaker, by 
the function of the grid-blocking relays or 
by the a.c. overload relays with time delay. 
The oil circuit breaker is therefore used 
only as a back-up protection for the grid 
control and for starting and stopping of 
the unit. In order to save first cost of 
rectifier switching equipment, these oil 
breakers were chosen of relatively small 
capacity, capable of handling only arce-backs 
and regular switching. In case of a trans- 
former fault, currents may build up beyond 
the capacity of these breakers. In this 
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case suitable relay equipment will trip the 
main breaker supplying the power to the 
13.2-kv. bus and prevent tripping of the 
corresponding rectifier oil breaker. 


Performance gratifying 

The protective schemes described 
above have worked out very satis- 
factorily in several months of com- 
mercial operation of the plant. In 
case of a backfire, with either twenty 
or ten tanks in parallel on a com- 
mon bus, only the backfiring unit 
has tripped. The remaining units 
stayed on the line and carried the 
load while the tripped unit was re- 
turned to service, which required ap- 
proximately one minute. Due to the 
rapid functioning of the protective 
and switching devices, a backfire has 
no noticeable effect on the power 
system supplying the station, nor on 
the commutation and stability of the 
rotary converters operating in paral- 
lel with the rectifiers on the same 
13.2-kv. bus. Although it is not in- 
tended to operate the station as such 
in parallel with the existing rotary 
converter station on the d.c. side, 
provision is made so that one or 
two rectifier tanks may parallel with 
the rotary converter station. Back- 
fires which have occurred with these 
units during the starting period of 
the plant, and when paralleled, have 
not even been noticed at the rotary 
converter station. 

During lightning seasons power 
interruptions, while not frequent, do 
occur. It is usually a matter of con- 
siderable delay, such as 30 to 40 min- 
utes, to resume service in a rotary 
converter station. With the rectifier 
station this never takes more than 
a few minutes. In the event of power 
failure the cell room breakers open 
automatically with time delay. When 
the d.c. voltage on the main bus 
disappears the rectifier cathode 
breakers drop out and open the rec- 
tifier oil circuit breakers through 
interlock. When power is resumed 
all the rectifiers are automatically 
ignited. Thereafter the primary and 
cathode breakers are closed from the 
benchboard, thus energizing the d.c. 
bus. When the proper number of 
units is connected to the bus the cell 
room breakers are closed, thus estab- 
lishing the load. 

While it was found possible to 
leave the rectifier primary breakers 
closed upon power failure, and have 
all rectifier transformers energized 
simultaneously upon return of sys- 
tem voltage, it was found desirable, 
due to the high momentary exciting 
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currents taken by the ten transfor- 
mers, to follow the first-mentioned 
method of starting. 

The station is equipped without 
spare units, in the normally accepted 
sense of the term. With the total 
load of the cell rooms of 90,000 
amp., each of the rectifier tanks will 
be carrying about full load current. 
It is felt that, in emergency, recti- 
fiers should be capable of carrying, 
for a reasonable time, a 10 per 
cent overload without seriously 
shortening the life and increasing 
the maintenance cost. Thus it should 
be possible to have as many as two 
rectifiers out of service if all twenty 
tanks are operating in parallel nor- 
mally, or one rectifier out of service 
when operating the two station halves 
as separate units with ten tanks per 
section. It is expected that this will 
be sufficient for all ordinary mainte: 
nance, including opening a rectifier 
at expected intervals of several years. 


Control of harmonics 

If a rectifier station is supplied 
from a system having a sine wave 
voltage the current drawn by the 
rectifier will have a number of har- 
monics in it. The order of these 
harmonics will be one above and 
one below all multiples of the phases 
employed, this term referring to the 
station as a whole and not to in- 
dividual units. Such harmonics, if 
of certain frequencies and of suffi- 
cient amplitude, may cause telephone 
interference, this being dependent to 
a large extent on the severity of the 
exposures existing between the trans- 
mission system involved and the tele- 
phone lines, the system electrical 
constants and the ratio of rectifier 
load to total system load. 

There are two general ways of 
eliminating or modifying the severity 
of such harmonics, as follows: 


One of these is to employ shunt filters 
in the main power supply. In general such 
filters consist of a condenser and a reactor, 
the pair being connected in series across 
phases. The value of the capacitance and 
reactance is selected so that the filter is 
resonant at whatever frequency it is desired 
partially to eliminate. If several frequencies 
are predominant to a sufficient degree to 
make filtering advisable it is necessary to 
employ a filter for each of these frequencies. 

Another method is to shift the phases of 
certain units so that the result, referring 
to the station as a whole, is a multiple- 
phase system. This method was adopted at 
both the Alcoa and Massena stations. At 
each of these stations an operating unit 
may be considered as ten rectifiers and five 
transformers. These five transformers will 
be either three delta and two star, or the 
reverse. Such a combination alone would 
give a 12-phase system, except for the odd 
delta or star unit, and would therefore 


eliminate, except for the odd unit, all har- 
monics below the eleventh. The eleventh 
and thirteenth harmonics, however, were 
found to be the most pronounced har- 
monics with respect to telephone inter- 
ference, and they are present in full with 
even a perfectly balanced 12-phase system. 

Additional measures were therefore em- 
ployed to increase further the number of 
phases. By using the two delta and three 
star units, or the reverse, and fitting two of 
these units with 6 deg. lead and lag phase- 
shifting auto-transformers, two others with 
similar 12 deg. lead and lag transformers, 
a true 30-phase system will result. This 
method is employed at both stations, and 
thorough tests have shown that the theo- 
retical conditions expected obtain to an 
extremely high degree. All harmonics be- 
low the twenty-ninth are practically elim- 
inated when the load on the ten tanks fed 
from five transformers is balanced. Even 
with an appreciable unbalance, or with a 
unit out of service, the harmful harmonics 
are suppressed to such a low value as to 
cause no trouble. 


Because one-half of the Alcoa sta- 
tion has three delta and two star 
transformers and the other half has 
the reverse, both halves being sup- 
plied with the same phase-shifting 
transformers, the result with the two 
station halves in parallel is a true 
60-phase system, this eliminating, 
under balanced conditions of load, 
all harmonics below the fifty-ninth. 
Any harmonics existing above the 
twenty-ninth, even if present to an 
appreciable degree, are practically 
harmless in so far as telephone inter- 
ference is concerned. 

The two types of auto-transformer 
phase shifters employed were de- 
signed to have the same percentage 
impedance based on the rectifier 
transformer rating. One of the recti- 
fier units in each half of the station 
has no phase-shifting transformer, 
so that, if nothing were done, the 
regulation of this unit would be 
lower than on the other units which 
have the additional small impedance 
present in their phase-shifting auto- 
transformers. For this reason a small 
iron core reactor was placed ahead 
of the rectifier transformer, which 
required no phase shifting. The reg- 
ulation of all units therefore is the 
same, so that practically the same 
amount of grid control can be used 
on all units to provide balanced load. 


Advantages realized 


It is of course too early to know 
to what exent the expected advan- 
tages of the rectifier station will ma- 
terialize as compared with rotary 
converters or motor-generator sets. 
The experience to date seems to show 
that most or all of the expected ad- 
vantages are present, and that the 
yearly over-all operating cost will be 
appreciably lower. 
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Power Systems Modernized 


INDING good service to be the 

key to highly gratifying in- 

creases in domestic and com- 
mercial sales, Utah Power & Light 
Company has followed a unique plan 
for modernizing its service facilities 
in the Salt Lake division. The entire 
lines and service department of the 
division, numbering 175 employees, 
was provided with new quarters into 
which was built the spirit of electric 
service at its best. 

The division’s territory covers an 
area of 53 square miles within the 
city limits and includes suburban 
districts, neighboring towns and rural 
areas, amounting to 365 square miles, 
some portions of which are as much 
as 25 miles from the center of the 
city. The scope of the work includes 
maintenance and operation of 1,300 
miles of 4-kv. and 11-kv. distribution 
lines, construction of urban and 
rural extensions, operation and 
maintenance of all substations and 
construction in connection with 
substation extensions. Appliance 
merchandising is carried on, with 
attendant shop activities. About 56 
automobile trucks and passenger cars 
of various types are used. 

The old quarters, located in the 
heart of the commercial district of 
Salt Lake City, were becoming very 
congested and inconvenient by 1936. 
A substantial brick building owned 
by the company and located about a 
mile from the commercial district was 
available, having a floor area of 
25,000 sq.ft. It had formerly been 
used as a car barn. At an expense 
of $90,000, it was completely re- 
modeled so as to provide offices, ma- 
terial stores and supply rooms and 
garage space for cars and _ trucks. 
Conveniently arranged unloading 
platforms, elevators and _ handling 
devices were provided so that the 
labor of unloading, storing and re- 
loading has been reduced to a mini- 
mum. Better light and improved 
shop arrangements resulted in speed- 
ing up all forms of shop assembly 
and repair work. 

In addition space was found for 
an assembly room, with a seating 


[Continued on page 101] 
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for Service 





Former car barn, remodeled by the addition of concrete 
floors and fireproof partitions 


LUCE es 








Improved loading facilities 
In the morning each line crew loads material previously stored 
in designated booths. Meter and appliance service men start 
fifteen minutes later. Three storeroom men supply material to 
110 men—no delay or confusion. 





Meter testing laboratory 
Better light and improved arrangements speeded up all shop assembly and repair work. 
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Choosing Location, Form 
of Additional Generation 






Multiplicity of Alternative Plans Canvassed 


Thoroughly as to Cost, Economy and Operating 
Flexibility Before Making Definite Decision 


By R. K. LANE 


Vice-President in Charge of Operation, Design, Construction 


HAT the cheapest power gen- 
eration cost for immediate 
conditions is not always the 
wisest decision to make for the long- 
range answer is well demonstrated by 
the analysis made for augmentation 
of the generating capacity of the 
Public Service Company of Okla- 
homa. 

Thus a rigorous study made in 
1936 showed conclusively that it was 
more prudent to add 20,000 kw. to 
the 30,000 kw. already functioning 
at West Tulsa station rather than to 
rebuild 30,000 kw. of existing units 
at the Weleetka station for an addi- 
tional 10,000 kw. of output. The 
former plan would add 20,000 kw. 
at a unit cost of $45.60, whereas the 
latter would add 10,000 kw. of capac- 
ity at a unit cost of only $25 per 
kilowatt. 

However, this latter capacity would 
be removed 60 miles from the load 
center at Tulsa and within two years 
it would be necessary to add further 
capacity somewhere on the system, 
probably at a higher price than at 
present prevailing for generating 
equipment. 


Four plans considered 


In all, four plans were considered 
before the exhaustive studies showed 
plan A to be the wisest: 

Plan “A”—Installation of a 20,- 
000-kw., 225-lb., turbo-generator unit 
in the West Tulsa station. 

Plan “B”—Installation of a 20,- 
000-kw., 1,200-lb., 900-deg. super- 
imposed unit on the West Tulsa sta- 






46 (1590) 


Public Service Company of Oklahoma, Tulsa 












BARTLESWILLE *| 
66 Ky. 


3 
— a 

ely . 
te: 





i OKMULGEE 


a a 





WELEEJIKAq 
; wor rae wv Kl. 


661WV.N a 


MC.ALESTER n 


Fig. 1—Schematic map of Eastern Oklahoma System 


tion. Plan “B” also proposed the in- 
stallation of a 15,000-kw., 1,200-lb., 
900-deg. superimposed unit at the 
West Tulsa station. 

Plan “C”—Installation of a 20,- 
000-kw., 625-lb., 775-deg. turbo- 
generator unit in the West Tulsa sta- 
tion. 

Plan “D”—Changes in the turbo- 
generator units in the Weleetka sta- 
tion to increase their capacity. 

It was quickly found that plans 
B and C would result not only in cost 
of power produced being higher than 
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either of the other two 
plans but also in creat- 
ing a system operating 
set-up of less favorable 
flexibility. 

Consequently the 
plan recommended as 
the most economical, 
practical and adequate 
was the installation of 
a 20,000-kw., 225-lb. 
turbo - generator unit, 
suitable for subsequent 
operation at 450-lb. 
pressure, in the West 
Tulsa station. The cost 
was estimated at $912,- 
000, with $367,937 
to be incurred later to 
convert the 20,000 kw. 
to the higher pressure. 
Table I shows the com- 
parative investment 
costs of all but plan D, 
which for aforesaid 
reasons was not prac- 
ticable. 

In making the “A” recommenda- 
tion it was recognized that the water 
supply at West Tulsa station will be 
adequate only for the 20,000-kw. 
unit thereby to be installed. It ap- 
pears that a topping unit of 1,200-lb. 
pressure, 900-deg. temperature would 
be suitable for the next installation 
in this station to bring the capacity 
up to 70,000 kw. It would require no 
increase in circulating water and 
would result in an over-all cost of 
energy production equal to that of 
the most economical stations. 
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Mills per Kw-Hr. Output 


Fixed charges 10% 


280 300 320 340 


1.00 
240 260 
Annual Kw.- Hr. Output-Millions 





Fig. 2—Total annual fixed charges 
and fuel costs for alternative schemes 
of capacity expansion 


Capacity existing on the system 
(See Fig. 1) under consideration 
was as follows: 


Station Total Character 


. § 10,000+10,000 | 
West Tulsa 1 +5,000+5,000 / 22/900 Firm 


Capacities 


Weleetka... 15,000+15,000 30,000 Firm 
MS nk becca pcndwoe 8,500 Standby 
BUUUNEEN Sek os ec dade eee 2,750 Standby 





71,250 
With one of the 15,000-kw. units 


at Weleetka out of service the firm 
capacity would be 56,250 kw. Peak 
‘has been increasing 4,000 kw. per 
year and the peak in 1944 might well 
be 71,000 kw. It appeared that 20,- 
000 kw. should be the increment 
added. The 1936 peak served in 
Tulsa and north of Tulsa was 34,- 
000 kw., an amount in excess of 
the station rated capacity. This 
naturally prompted additional ca- 
pacity at that load center station 
rather than elsewhere. 


Load forecast 


Load forecasting data indicated 
that a logically assumed percentage 
rate of growth would result in a 350,- 
000,000-kw.-hr. output in 1944 with 
a total peak of 72,890 kw., or a 
Public Service Company of Okla- 
homa generation peak of 67,480 kw. 
This growth from 227,573,470 kw.-hr. 
in 1936 was made the basis of com- 
putations of combined annual fixed 
costs for the various proposed in- 
crements under several varying base 
loads and remaining load allocations 
between the West Tulsa and Weleetka 
stations. These are plotted in Fig. 2 
against the kilowatt-hour output 


(ignoring dates as customary in load 
forecasting for system expansion). 
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Prior to these calculations it was 
necessary to determine the fuel costs 
for each of the eight conditions of 
operation (see Table II) for the re- 
spective hours annual duration in 
keeping with the attained load curve 
of 56 per cent load factor and for 
average kilowatt loads in keeping 
with increases in kilowatt-hour out- 
put already mentioned. The peak 
duration was taken as 100 hours. In 
all it was found desirable to make 
twenty tabulations similar to Table 
III, which is solely for conditions 1 
and 2 and for the 1936 value of out- 
put. 

Total fuel costs for the two stations 
were then combined with the fixed 
charges on the corresponding invest- 
ment to establish the already men- 
tioned values presented in Fig. 2. 


Performance and bleed heating 


The performance curve for the 
20,000-kw., 225-lb. unit decided upon 
(Figs. 3, 4) shows that 675,077 lb. 
of steam per hour would be required 
under conditions of 50,000-kw. load 
on the station. As a check on the 
feasibility of later superposition a 
20,000-kw., 1,200-lb., 900-deg. super- 
fuel unit would supply 400,000 lb. of 
steam per hour, enough for the cur- 
rent 20,000-kw. unit and one of the 
already existing 10,000-kw. units. It 
would give a load-center capacity of 
70,000 kw. without requiring addi- 
tional condensing water. 


Table I—Operating Conditions 
Assumed in Determining Genera- 
tion Requirements 


Condition No. 1—With proposed 15,000- 
kw., 1,200-lb. unit at West Tulsa station, 
base load West Tulsa at 11,500 kw., carry- 
ing next 30,000-kw. at Weleetka station and 
balance at West Tulsa. 


Condition No. 2—With proposed 15,- 
000-kw., 1,200-lb. unit at West Tulsa sta- 
tion, base load Weleetka at 6,000 kw., 
carrying next 39,000 kw. at West Tulsa 
station and balance at Weleetka. 


Condition No. 3—With proposed 20,000- 
kw., 225-lb. unit at West Tulsa station, 
base load West Tulsa at 5,000 kw., carry- 
ing next 30,000 kw. at Weleetka and 
balance at West Tulsa. 


Condition No. 4—With proposed 20,000- 
kw., 1,200-Ib. unit at West Tulsa station, 
base load West Tulsa at 13,500 kw., carry- 
ing next 30,000 kw. at Weleetka and bal- 
ance at West Tulsa. 


Condition No. 5—With proposed 20,000- 
kw., 1,200-lb. unit at West Tulsa station, 
base load Weleetka at 6,000 kw., carrying 
next 49,500 kw. at West Tulsa and balance 
at Weleetka. 


Condition No. 6—With present 15,000- 
kw. units at Weleetka rewound for 20,000 
kw. each, base load West Tulsa at 4,000 
kw., carrying next 40.000 kw. at Weleetka 
and balance at West Tulsa. 


Condition No. 7—With proposed 20,000- 
kw., 625-lb. unit at West Tulsa station, base 
load Weleetka at 6,000 kw., carrying next 
20,000 kw. at West Tulsa, next 24,000 kw. 
at Weleetka and balance at West Tulsa. 


Condition No. 8—With proposed 20,000- 
kw., 400-lb. unit at West Tulsa station, base 
load Weleetka at 6,000 kw., carrying next 
20,000 kw. at West Tulsa, next 24,000 kw. 
at Weleetka and balance at West Tulsa. 











Table I— Study of Prime Mover Requirements 
Comparison of Investment Costs 





A. 
Additional 
B. Cc. A. Cost to Convert B. 
20,000 Kw. 20,000 Kw. 20.000 Kw. 20,000Kw.— 15,000 Kw. 
1,200-Lb. 625-Lb. 225-Lb. 225-Lb. 1,200-Lb. 
Unit Unit Unit to 400-Lb. Unit 

Turbo-generator............ $490,000.00 $429,500.00 $422,000.00 $20,000.00 $344,000.00 

Generator air cooler......... 12,000.00 39,600.60. WD.GOG.C cccccccccess 10,000.00 

CA ac ccenescecneeeth ccadnaneenes 100,000.00 107,000.00 ........c000 cocccecscces 

ses cawistarnkanewees 15,000.00 13,660.08 123.,GGR- GO cc ccscccics. 15,000.00 

Building and foundations..... 175,000.00 175,000.00 100,000.00 75,000.00 175,000.00 
Boilers, air heaters, econ., 

superheater and settings... 450,000.00 SER We casiecees 194,000.00 338 , 000.00 

Boiler feed pumps........... 30,000 00 15,000.00 5,000.00 15,000.00 26,000.00 

WEE Satensdisucncet cues 135,000.00 95,000.00 5,000.00 15,000.00 135,000.00 

Pine GOVOTING. ....ccsccccecs 10,000.00 7,000.00 4,000.00 2,000.00 10,000.00 

NS eck anew eruaaamn en 59,000.00 eS eee 50,000.00 

BO RS dodccesccdnadwig sendeuneabes GE In civcvwceedie “cctscaviatan 

pO eee eer 9,500.00 6,000.00 4,500.00 2,000.00 9,000.00 
Mise. steel galleries, gratings, 

cain wh wewaclcdcard an 9,000.00 7,500.00 4,000.00 4,000.00 9,000.00 

Supt. during construction. ... 20,000.00 20,000.00 10,000.00 10,000.00 20,000.00 

15,000.00(6%) 20,229.00(6%) 68,460.00 


DMI osinnicdc cece (6%) 84,330.00(6%) 74,250.00 


A, ooo cab icwsnis 
G. O. supervision (3%) . . 


$1, 489,830.00 $1 
44,695.00 


,351,103.00 $912,065.00 $367,937.00 $1,245,744.00 


$1,534,525. 00 $1 
$76.73 


,311,750.00 $885,500.00 


$357 ,220.00 $1,209, 460.00 
26 ,565.00 10,717.00 36 , 284.00 


39,353.00 


$67 .56 $45.60 $18.40 


Cost of adding 10,000 kw. at Weleetka station — $250,000. 


i 
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Fig. 3—Station performance diagram 
for 50,000-kw. load 


The condensing water situation 
constituted one of the major disad- 
vantages of the recommended plan. 
A spray pond is necessary to aug- 
ment the limited supply of circulat- 
ing water for the 20,000-kw. unit 
added. The resultant operating econ- 
omy is not as good as could be ob- 
tained from a high-pressure unit, but 
the investment requirements are less. 


Performance studied 


Performance studies were made for 
the station carrying 20,000 kw., 30,- 
000 kw., 40,000 kw. and 50,000 kw. 
(see Fig. 3), the new 20,000-kw. unit 
carrying full load for each assumed 


Fig. 4—Station per- 
formance diagram 


(Above) Effect of bleed- 
ing new 20,000-kw. unit. 
(Below) Station per- 
formance (50,000 kw.) 
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station condition. The performance 
characteristic of the station is shown 
in Fig. 4 for loads from 3,250 to 
50,000 kw. 

A study was also made to deter- 
mine the number of bleeder heaters 
that should be used in connection with 
the unit and the stage location of 
such heaters for best economy. A 
tabulation of all possible bleeder 
points was made and the performance 
of the unit calculated for all com- 
binations except those obviously un- 
economical. The calculations were 
made from a simplified flow diagram 
and on the assumption that non- 
extraction pressures at the bleeder 
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would be maintained when operating 
extracting. This assumption is not 
entirely correct, but it gives the rela- 
tive economy which could actually be 
obtained. 

The bleeding calculations showed 
that the best economy can be obtained 
when using three heaters in conjunc- 
tion with extraction from stages 7. 
10 and 15 of the turbine. The per- 
formance curve at 50,000 kw. (Fig. 
3) was determined on this basis. The 
best three-heater combination is com- 
pared with both no-feed heating and 
the best two-heater combination in 
Fig. 4, which summarizes therefore 
the extended bleeding data computed. 





































































































































Average— 

Hours Load 
Duration (Kw.) Load Kw. 
nie cance 45,000 30,000 
Ny Dradas sae 44,000 30,000 
MP ccskahan oe 42,000 30,000 
ee 39,000 27,500 
Sa Wes ease 34,000 22,500 
DR acxcess 31,000 19,500 
Boo ae a 29 ,000 17,500 
RS ote kts pie i 27 ,000 15,500 
‘ eee 24,000 12,500 
So onions 20,000 8,500 
Peer 16 ,000 4,500 
IN aks da wicus 14,500 3,000 
ee 13,500 2,000 






































—Condition No. 1 
Weleetka Station 


The conditions 1 and 2 are those detailed for Table II. 











West Tulsa Station 

















i 48 (1592) 





Weleetka Station 


Note that condition 2 shows ,$2,934 less total fuel cost than condition 1. 


Table I1]—Load Duration and Fuel Cost of 227,260,000-Kw.-Hr. per Year 











—Condition No. 2——— ~ 
West Tulsa Station 


Fuel Cost Load Kw. Fuel Cost Load Kw. Fuel Cost Load, Kw. Fuel Cost 
$2,650.00 15,000 $1,580.00 6,000 $745.00 39,000 $3,518.00 
2,650.00 14,000 1,519.00 6,000 745.00 38 ,000 3,425.00 
7,950.00 12,000 4,050.00 6,000 2,235.00 36 ,000 9,780.00 
12,400.00 11,500 6,525.00 6,000 3,725.00 33,000 15,125.00 
21,500.00 11,500 13,050.00 6,000 7,450.00 28 ,000 26,250.00 
19,100.00 11,500 13,050.00 6,000 7,450.00 25,000 23,800.00 
18,200.00 11,500 13,050.00 6,000 7,450.00 23 ,000 22,250.00 
8,250.00 11,500 6,525.00 6,000 3,725.00 21,000 10,300.00 
14,100.00 11,500 13,050.00 6,000 7,450.00 18,000 18,250.00 
8,500.00 11,500 13,050.00 6,000 7,450.00 14,000 15,100.00 
8,700.00 11,500 19,575.00 6,000 11,175.00 10,000 17 ,925.00 
2,100.00 11,500 6,525.00 6,000 3,725.00 8,500 p, 325.00 
780.00 11,500 3,393.00 6,000 1,937.00 7,500 2,574.00 
$126 ,880.00 $114,938.00 $65 , 262.00 $173,622.00 
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Resin Protects Cable 


Against Oil Migration 


By L. I. KOMIVES 


Underground Lines Department, Detroit Edison Company 


UE to the design of the cable 
terminals on outdoor trans- 
formers on the system of the 

Detroit Edison Company it is neces- 
sary to train 24-kv., three-conductor 
underground cables directly into the 
oil-filled terminal box of the trans- 
formers. This construction in the 
past has led to numerous troubles 
in the underground cables due to 
migration of the transformer oil into 
the cable. 

The thin oil used in transformers, 
having a lower viscosity than the 
customary cable-impregnating com- 
pounds, penetrates the interior of 
the cable quite readily and acts as 
a solvent for the cable-impregnating 
compounds and_ joint-filling com- 
pounds. When certain types of cable- 
impregnating compounds are mixed 
with transformer oil the resultant 
mixture may have a considerably 
higher power factor than either of 
its constituents, besides having a 
lower viscosity curve than the cable- 
impregnating compound _ alone. 
Should transformer oil become 
mixed with cable compound or 
petroleum base joint-filling com- 
pound, or with the mixture of the 
two, the increase in power factor 
is tremendous, even when the joint- 
filling compound constitutes as lit- 
tle as 0.5 per cent of the mixture. 
On the system of the Detroit Edi- 
son Company breakdowns in cable 
sections as far away as ten cable 
sections from the transformer oc- 
curred, caused primarily by the high 
dielectric losses induced by the mix- 
ture of joint-filling compound, trans- 
former oil and cable-impregnating 
compound. 

Oil may enter into the cable 
through any of its constituents, i.e., 
through the copper conductor if 
stranded construction is used, 
through the conductor insulation, 
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Rubber “glove” holds resin compound 


Herne is a cable termination in the box, 


later to be filled with oil, on the side of a 


transformer. At the left appears the rubber glove drawn over the conductors where 


they fan out from the cable. 
thumb. 


filler spaces and belt insulation, in 
case of belted cable. Cable lugs 
applied on the ends of the copper 
conductors can be usually relied 
upon to prevent the entrance of the 
oil through the ends of the stranded 
conductors. It is considered to be a 
comparatively easy problem to keep 
the oil out of the conductor insula- 
tion by the application of an oil- 
insoluble covering over the exposed 
conductor insulation from the 
“crotch” to the lug. This is usually 
accomplished by wrapping a number 
of layers of oil-insoluble tape over 
the conductor insulation and by 
applying an oil-insoluble, flexible 
cementing medium between the lay- 
ers of tape. 

The “Vinsol” compound here de- 
scribed has been found to have ex- 
cellent cementing properties for 
such installations. If the cable is ter- 
minated in a vertical position, the 
use of an oil-insoluble compound 
such as “Vinsol” to fill the base 


The glove is filled with resin compound through the open 
Then the glove is taped over to make the finished job shown at the right. 


of the terminal containing the 
“crotch” of the cable would complete 
the oil-stop as it would bar the way 
of the oil to the filler spacers and 
belt if present. 

With the cable in a_ horizontal 
position, such as encountered on out- 
door transformers on the Detroit 
Edison Company’s system, it becomes 
necessary to devise a holder for the 
oil-insoluble compound to keep it in 
position during solidification and at 
maximum operating temperatures. 
This holder must also be oil resistant 
or shielded from the effects of oil, 
and as such will serve as a second 
barrier against the oil flow into the 
cable. An oil-resistant protecting cov- 
ering for this holder not only shields 
it against the oil but also serves as a 
third line of defense against the oil. 

The design now generally used for 
such installations on the Detroit 


Edison System is shown in the ac- 
companying illustrations. 
[Continued on page 107| 
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Modern Lighting 
for ‘Today’s Power Plants 


FAiigh Light Intensities on Vital Working Areas 


Through Careful Use of Light-Controlling Lens Type Units 
Mark Modern Switch- and Control-Room Lighting 


By DAVIS H. TUCK 


Electrical Engineer, Holophane Company, Inc., New York 


Turbine control board at Springdale station of West Penn 
Power Company is lighted by a continuous trough of 
controlenses behind a truss 


Lighting of the control board at the Cumberland, Md., 

plant of the Potomac Edison Company is accomplished by 
use of asymmetric controlenses in flush type ceiling units both 
in front of and in back of the board 


3 Deep bowl type reflectors with prismatic reflecting surface 

are used on the boiler room operating floor of the Conners 
Creek plant of the Detroit Edison Company, to eliminate glare 
and facilitate cleaning 
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A First aid room of the Hartford (Conn.) Electric Light 

Company employs a special luminaire which yields 10 
ft-candles for interviewing patients and with controlens un- 
covered 100 ft-candles on the operating table for examination 


Automotive maintenance shop of the Department of Water 

and Power, city of Los Angeles, Calif., lighted by prismatic 
metal-covered high-bay reflectors with 400-watt high-intensity 
mercury lamps spaced on 20x 30-ft. centers 35 ft. above the 
floor. Illumination on the floor is 15 ft.-candles. Local 
lighting is available from extension lamps 


6 Over the 26-ft. bench board in this new control room 

of the Pacific Gas & Electric Company, Oakland, Calif., 
are thirteen asymmetric controlens units housing two 150-watt 
lamps each and spaced on 2-ft. centers, with the back edge of 
the lens over the front of the bench. Units are flush in the 
12-ft. ceiling. Illumination on the horizontal and vertical 
faces of the board is about 25 ft.-candles. Back of the board 
is illuminated by five asymmetric spread type flush controlens 
units with 200-watt lamps spaced on 8-ft. centers and with the 
lens centers 114 ft. from the back face of the board. The 
front face of the 27-ft. vertical board is illuminated by four- 
teen asymmetrical flush type controlens units located with the 
centerline out 2 ft. from the face of the board. Illumination 
on this board is about 25 ft.-candles 
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An illumination of 25 ft.-candles is secured on the vertical 

face of this boiler control board at Miller’s Ford station, 
Dayton Power & Light Company, by the use of asymmetric 
controlenses flushed into an overhanging hood with 150-watt 
Mazda lamps. They are spaced on 3-ft. centers 1 ft. 6 in. 








from face of the board 


























Turbine room illumination at Essex station, Public Service 
Electric & Gas Company, Newark, N. J., is 40 ft.-candles 
and is secured by prismatic glass metal-covered high-bay units 


and 1,500-watt Mazda lamps located above the crane 


(1595) 51 


i aad, 


S. B. WILLIAMS, Editor 


Preferred Standards 
for Turbines 


TILITY steam plants reflect a considerable amount 

of individualism in specifications for the turbo- 
generators, boilers, fuel handling and accessories, etc. 
Much of it has appeared justifiable because of differences 
from site to site in available fuel, existing condensing 
water temperatures and volume, urgency for thermody- 
namic efficiency, prospective utilization factors, correla- 
tion with existing facilities, etc. Putting it very broadly, 
no two plants have been identical in general design nor 
have particular major pieces of equipment been dupli- 
cated in all particulars. 

This practice has been defended not only because it 
represents optimum efficacy for each situation but also 
it marks continuous progress toward better power eco- 
nomics. Confronted, however, with the world-wide 
unrest, it has appeared to the government that a mod- 
erate degree of concentration on compromise specifica- 
tion factors would eliminate the greater cost of wholly 
custom-built units and at the same time expedite the 
production and installation of power-generating capacity 
if we should face a defense emergency. 

As a result of this study a subcommittee of the 
National Defense Power Committee, under John C. 
Parker, A.I.E.E. president, as chairman, has recom- 
mended preferred standards for steam turbine generators 
in considerable detail (see ELECTRICAL WorLD, Nov. 26, 
page 4). Many designers will undoubtedly find that 
they can reconcile these preferred units with the situa- 
tions in which they will have to function. Sacrifices in 
fractions of economy will result, but it is reasonable to 
hope that the lesser cost of a standardized line of 
machines will result in first cost savings offsetting what- 
ever loss in operating economy is incurred. 

The industry deserves commendation for its demon- 
strated ability to move quickly and harmoniously in 
this desirable direction without at all shutting the door 
to the specialized design which meets peculiar local needs 
nor the evolutionary designs that advance the art and 
promise still cheaper and more reliable power from fuel. 

Normal peace-time expansion will in due season 
benefit by this agreement inspired by war emergency 
preparations. In fact, there is in prospect the possibility 
of a price inducement whenever the second turbine is a 
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Chinese copy of the last order. Emergencies can be a 
boon when they focus attention on practices that other- 
wise would move far slower toward a common standard. 

Now the remaining task is to reduce in similar 
manner the variegations in steam generator design. 
But that will take longer merely because more is known 
about electrical and magnetic flow-paths and even of 
steam in turbine blading than of hot gas flow in steam 
generators. 


Residential Load 


to the Rescue 


URTHER evidence of the stabilizing effect of the 

domestic load upon utility revenues is afforded 
by the figures for September operations. Data for 
the month, which were released this week by the 
Edison Electric Institute, disclosed that the kilowatt- 
hour sales were down in comparison with September 
of last year by 5.3 per cent, but revenue from ulti- 
mate customers was off only 1.4 per cent. 

The data which cover the entire industry show 
a loss in sales to every customer classification except 
residential, and that was up over 10 per cent. Revenue 
per kilowatt-hour for residential service continued to 
go lower as the result of rate reductions and increased 
usage in the lower brackets. Thus, for the twelve 
months ended September this year the average was 
4.27 cents per kilowatt-hour, against 4.46 cents for 
the same period a year ago. Nevertheless, the con- 
tinued residential load-building effort has kept the 
gross revenue very close to the previous September’s 
receipts. 

Energy sales durng the last quarters of 1937 
fell off rapidly, while the reverse is true this year. 
The effect upon gross revenues will therefore be 
such as to make the comparative result for the year 
as a whole rather favorable. 


Vanishing Subsidies 


FEW YEARS ago subsidies to customers and to 

dealers seemed to be the most effective way of 
moving certain major appliances in both the residential 
and commercial markets. Today subsidies are on the 
way out. 

In criticising subsidies utility men would do well 
to keep their minds open if for no other reason than 
the necessity for keeping sales plans flexible. Times 
and conditions play an important part in the character 
of sales programs. 

In other words, to criticise subsidies as an admis- 
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sion that prices are too high might close the door to 
an important instrument in speeding up certain sales. 
Some products need starters to gain public acceptance. 
If a subsidy appears to be the quickest and best means, 
then why not use it? 

There can be no argument to the fact that allow- 
ances to customers on wiring and to dealers on sales 
gave impetus to markets that had for a long time been 
sluggish. By the same token, similar situations on other 
products might arise in the future where a quick shot 
of subsidy would help them to start rolling. While we 
may as Americans inherently dislike subsidies, we 
should not close our minds to their effectiveness in 
times of need. 

The important thing is to know when to stop a 
subsidy. Experiences of several properties seem to indi- 
cate that wiring allowances for ranges and water heaters 
is no longer necessary. And if the time has come to put 
the wiring cost back on the customer, and it appears 
that it has, then the same money devoted to intensive 
promotion of these same load builders should increase 
the velocity of sales. Unquestionably the cost of subsi- 
dies has prevented the utilities from doing all that was 
necessary to build the market. With money released 
from subsidies, new activities can be started, such as 
intensive dealer sales training, more extensive advertis- 
ing, broadening the character and number of sales 
outlets. 


New Horizons for 
Street-Lighting Business 


F THERE is any single classification of the business 
which public utility people have treated like a 
stepchild, it is without doubt the street-lighting business. 
And the reasons are not far to seek, for, as the 
practical utility man knows, a combination of lawyers 
on one side and politicians on the other can make any 
business a precarious business. Thus, the first instinct 
of the typical utility man with an engineering and sales 
background has been to shy away from the street- 
lighting jobs. Even when the business has been added 
to the lines it came on with the residential lighting peak, 
was sold at a low rate when lamp renewals and replace- 
ments, cleaning and patrolling were included. Finally, 
in times of trouble, the business had a distinct tendency 
to become slow pay or no pay, and yet the utility did 
not wish to invoke its power to cut off street lighting 
service to the people. 

The advent of better times has vastly improved the 
standing of street lighting and the larger cities and 
counties and some states are vigorously prosecuting 
further development of the business. One of the latest 
developments in this field probably is the program now 
under way in West Penn territory. As described in this 
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issue, it is a long-range plan for building, holding and 
increasing street-lighting load and revenue, with the 
utility supplying the leadership. The market is mapped, 
the prospect’s needs and capacity to pay are analyzed 
and weighed, the drawbacks of the past are unearthed 
and they are used as specific means of getting street- 
lighting agreements signed. 

The story is of business gained from cities that are 
small and not overly prosperous. To them this story 
points the way to new horizons for more and profitable 
street-lighting business. 


Opportunity for 
Utility Sales Organizations 


NLY a few years ago a great change took place 

in the utility business. Some plants that were 
built stood idle, large loads evaporated in a business 
depression and at the same time a punitive and damag- 
ing political attack on a national scale jeopardized the 
entire national utility structure. 

It was under these new circumstances that utility 
selling began to assume a new importance. More and 
more, management has turned to its sales forces to pro- 
vide the income that keeps the gross from drooping so 
that increasing expenses and taxes may be met and yet 
cover fixed charges, so that reserves will be created and 
something left for the stockholders. 

The new scope and new responsibility have taught 
utility sales forces many lessons. The single great lesson 
which many sales people still must learn is that their 
job is primarily a management job. The sales manager 
who considers his sole job is to sell an appliance is 
selling himself down the river. The sales manager who 
considers his job is merely to spend his budget appro- 
priation is writing himself off as an expense item, and 
his whole department with him. When times are bad, 
and selling is most urgently needed, this sales manager 
goes out the window. 

By the proper balance of sales and promotion, of 
major and minor appliances and lighting in all classi- 
fications of the service, by a proper co-ordination of 
the objectives and efforts of all selling agencies and by 
constant attention to the ultimate management goal of 
all utility sales operations the sales people of our 
industry will render a distinguished service to them- 
selves, to their managements, their companies and their 
industry. 

Not the least of the services will be selling the 
company through the sale of its services, and thus a 
second profit—solely needed in this day and time— 
will be chalked up to the everlasting credit of these 
people who spend their lives securing the dollars it 
takes to run a utility company today. 
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HEN Franklin D. Roosevelt 
was at the age at which ped- 
agogues agree impressions 


are most vivid and lasting there was 
a popular song (songs lasted longer 
in those days) in which two of the 
lines were: 


It may be all right to dissemble your love, 
But why did you kick me down stairs? 


The recurrent reports of “peace” 
between the Administration and the 
power industry, which seem somehow 
or other always to be accompanied 
or closely followed by unfriendly 
New Deal actions toward the utilities, 
bring this old song to mind. Right 
on the heels of conferences between 
the President and high Administra- 
tion officials with important figures 
in the electric industry, which left 
those executives some with hope and 
some with conviction that the cruel 
war was over, came the income tax 
return mystery. It is worth exploring 
for a moment, for the whole story 
has not been told in print. 


Who ordered what? 


First—The executive order issued 
by President Roosevelt requiring the 
production, for examination by in- 
vestigators of the Congressional TVA 
investigating committee, all corpora- 
tion and personal income tax re- 
turns connected with all the electric 
utilities in the United States, went 
into effect before a single one of 
the ten senators and representatives 
on the committee knew anything 
about it. 

Actually, Chairman Vic Donahey, 
when minority members of the com- 
mittee started to protest at an open 
meeting, took full responsibility, 
took it, in fact, with some heat. But 
he was careful not to say that he 
had authorized it in advance. In fact, 
his heat was suspected in some quar- 
ters to be due to the fact that he 
felt he had to back up the commit- 
tee counsel, but did not like it. 

Second—Even Francis Biddle, 
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‘The Income ‘Tax Return 


Mystery 


By CARTER FIELD 


This noted journalist gives his per- 
sonal comments and interpretations 
on current happenings affecting the 
electrical industry. His background 
and his location at Washington make 
his thoughts informative and inter- 
esting even though all may not agree 
with him 


counsel for the committee, at whose 
instance an executive order was 
issued, professed surprise at its 
scope. He produced a copy of the 
original request for the order, ad- 
dressed to Secretary of the Treasury 
Morgenthau, asking merely for the 
corporation income tax returns of 
the Tennessee Electric Power Com- 
pany. He insisted, in reply to criti- 
cisms from Representative Wolver- 
ton and Jenkins, that there was no 
intention to use any other returns. 

Wolverton insisted that the mere 
fact the committee’s investigators 
were permitted to look at the returns 
was an unwarranted assumption and 
authority and prying into affairs 
which Congress had insisted should 
remain under a seal of secrecy. 
Representative Jenkins, who as a 
member of the House ways and means 
committee is familiar with the history 
of Congressional action on this sub- 
ject, insisted that the whole intent of 
Congress was being twisted in this 
instance. 

Jenkins also made the point that 
the resolution creating the special 
TVA investigation did not authorize 
it to inquire into negotiations be- 
tween privately owned utilities and 
either the TVA or local governments 
seeking to purchase the plants. There 
are 22 subjects of inquiry outlined 
in the resolution creating the com- 
mittee, he pointed out, but this is 
not one of them. Hence, he insisted, 
to start down a new alley of investiga- 
tion, long before the others have 









been thoroughly explored, would 
hardly seem to be expediting the in- 
vestigation. 

But Wolverton got nowhere in his 
demand to know why or by whom the 
scope of the executive order had 
been expanded, from just the Ten- 
nessee corporation’s report to all 
utility, both corporation and indi- 
vidual reports. Biddle could not 
imagine, he said. Obviously it was 
done either by the Treasury or the 


White House. 


Extraordinary power 


There is still no explanation. But 
it is at least interesting to recall that 
this committee, being strapped for 
funds through some mysterious she- 
nanigins in the closing days of the 
last Congress, is using experts and 
investigators from other divisions of 
the government, and that some of 
Biddle’s investigators, never em- 
ployed with the approval of the com- 
mittee when the minority members 
were present, were loaned by WPA. 
So that it would take a very credu- 
lous person indeed to be confident 
that there was not something very 
interesting about this surprising 
grant of a hundred times the power 
asked in the official request. 

Chairman Donahey closed the dis- 
cussion by banging his gavel and 
shouting: 

“It is perfectly proper that these 
utilities be brought in here and made 
to show anything any member of the 
committee or its counsel wants to 
find out. I am going to continue that 
policy both as to the utilities and 
as to TVA.” 

Which of course, however, does 
not explain why the White House 
granted more power than any mem- 
ber of the committee had thought 
about, or the counsel had asked in 
his formal letter! 

The dissembling of love was also 
visible, as through a glass, darkly, 
when Wendell L. Willkie, head of 

[Continued on page 104] 
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Tentative Plans of Integration 


Filed With SEC by Utility Units 


Leading holding companies comply with request of Chairman Douglas 
to outline proposals to meet requirements of act — Government to al- 


low time for more comprehensive plans — Industry seen co-operating 


First steps toward geographic in- 
tegration of public utility holding com- 
pany systems and simplification of cor- 
porate structures were taken this week 
as the industry complied with the pro- 
visions of the utility act by filing tenta- 
tive integration plans with the Securi- 
ties and Exchange Commission. 

In view of the substantial response 
of the industry to the suggestion of 
SEC Chairman William O. Douglas 
that holding companies submit tenta- 
tive plans by December 1, there is no 
disposition by SEC officials to forecast 
any immediate action against those 
companies that failed to meet the dead- 
line by filing comprehensive plans. 


Need more time 


SEC officials pointed out that be- 
cause of the complexity of the problem 
many companies needed more time to 
put their plans in shape and that 
ample latitude will be extended to all 
companies that have displayed the 
slightest inclination to co-operate with 
the government. It is realized that con- 
ferences must be held at later dates 
with the companies so that solutions to 
the problems can be worked out. In 
many cases plans of one system affect 
other systems and mutual understand- 
ing and co-operation are necessary in 
the swapping of properties to bring 
about geographic integration. 

Last week Engineers Public Service 
Company answered the request of Mr. 
Douglas for a tentative plan of integra- 
tion. Cities Service Company filed its 
plan of integration for the utility prop- 
erties held by Cities Service Power & 
Light. 

SEC announced that East Tennessee 
Light & Power Company had filed a 
plan of reorganization under the util- 
ity act to simplify the corporate struc- 
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ture of its holding company system 
through the elimination of its sub- 
sidiaries, Tennessee Eastern Electric 
Company and Tennessee Realty Com- 
pany. 

Some time ago North American 
Company and United Light & Power 
filed their plans of integration, as did 
United Corporation and the two Har- 
rison Williams investment trusts—Cen- 
tral States Electric Corporation and 
American Cities Power & Light Cor- 
poration. This week Central States 
Electric and American Cities Power & 
Light sold to Tri-Continental Corpora- 
tion and Selected Industries, Inc., ap- 
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OF THE WEEK 


proximately 78 per cent of the out- 
standing common stock of Electric 
Shareholdings Corporation in exchange 
for common stock of Blue Ridge Cor- 
poration. American Cities also sold to 
Electric Shareholdings all its holdings 
of common stock of Tri-Continental in 
exchange for Blue Ridge. 

The last-minute rush to complete 
tentative integration plans swelled the 
number of utility holding companies 
to answer the letter of Mr. Douglas. 
Commonwealth & Southern sent its ten- 
tative plans this week. 

In considering plans of system in- 
tegration, holding company officials 
stress the point that a major considera- 
tion is the employees in the operating 
units and the customers. It was said that 
nothing is contemplated which would 
disrupt operations of the subsidiaries. 

A comprehensive plan was filed by 
Associated Gas & Electric which pro- 
poses establishing a Middle Atlantic 
system and a southern group of operat- 
ing units. It plans to eliminate 112 com- 
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COMMERCIAL ROUND-UP—New England Power Engineers Association and Lighting 

Engineers Club of New England staged a commercial round-up at Boston last week. 

L. to r., seated—R. L. Smart, Boston Edison, chairman of light group; C. M. Snyder, 

General Electric lamp division, and Julius Daniels, sales manager of Boston Edison. 

Standing—C. I. Dwinell, Cambridge Electric Light; H. E. Ayers, Lynn Gas & Electric, 
and John McMaster, Plymouth County Electric 
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panies which would reduce the number 
in the system to 60. 

American Gas & Electric filed a “for- 
mal” plan of integration forming the 
“Central System,” the “South Jersey 
System” and the “Northeast Pennsy]l- 
vania System.” This plan is inde- 
pendent of the Electric Bond & Share 
plan. 


Utilities Get Praise 
for Work in Storm 


Representatives of government and 
industry were high in their praise of 
the splendid work of the public utilities 
in meeting the emergency created by 
the hurricane which swept the Atlantic 
seaboard last September. 

George C. O’Neill, head of the oper- 
ating forces, Woburn district, Boston 
Edison Company, received the thanks 
of New England as a representative of 
the power industry at the recent New 
England Conference in Boston, for 
services rendered during the hurricane 
period. In the presence of governors, 
federal officials and more than 500 
business leaders, representatives of 
public utilities, civic, business and re- 
lief organizations were publicly 
thanked for their devotion to the com- 
mon welfare during the time of stress. 

Citations .were presented to 23 
agencies. The power industry acco- 
lade read: 

“New England’s electric light and 
power companies performed heroic 
service not only in the days following 
the disaster but even in the midst of 
the hurricane itself. Warned by high 
winds, George C. O’Neill, already on 
duty, organized his forces on an emer- 
gency basis, and was able to save a main 
transmission line on which many com- 
munities depended. In his resourceful- 
ness and his ability to work long hours 
he typifies the spirit of the forces of 
all New England’s electric light and 
power companies.” 
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Offers Distribution 
Facilities to City 


New Brunswick Power Company, St. 
John, N. B., has notified the City Coun- 
cil of its willingness to sell to the St. 
John Power Commission the electric 
light and power distribution facilities 
of the company. The power plant, 
electric railway, gas plant and build- 
ings owned by the company are not 
to be involved in the offer. 

The company asked that the Council 
arrange for negotiations with the com- 
pany on such sale as outlined by W. P. 
Southard, vice-president and general 
manager of the company, which is a 
subsidiary of the Federal Light & 
Traction Company. The St. John 
Power Commission recently executed a 
contract over a fifteen-year period with 
the New Brunswick Electric Power 
Commission for a supply of energy 
from the Musquash hydro development, 
15 miles west of St. John. 

Three years ago negotiations were 
started between the New Brunswick 
Power Company and the City Council 
of St. John, with a view to sell all 
the assets of the company to the city 
for $3,250,000. The negotiations fell 
through. In explaining his offer, Mr. 
Southard stated that substantial econo- 
mies could be attained. 


= 
Rate Finding Due Soon 


Following a study of a report on 
Rhode Island electric rates by Fred- 
erick A. Young, former public utility 
commissioner, Michael DeCiantis, chief 
of the state Division of Public Utilities, 
will shortly announce proposed reduc- 
tions to the operating companies of the 
commonwealth. 

In the recent gubernatorial campaign 
Governor Quinn, who was defeated at 
the polls, asserted that reductions ag- 
gregating $1,500,000 per year were 
anticipal:d, but that delay in making 








them effective resulted from severe hur- 
ricane losses and genuine contributions 
to public service in restoring facilities. 

Mr. DeCiantis states that if the 
operating companies agree to the pro- 
posed cuts he will make them public, 
but if not, hearings will be held before 
ordering them into use. 


Gray Is Named Head 
of Electric Leagues 


A constructive program, including 
discussions on lighting, wiring, appli- 
ance promotion and merchandising leg- 
islation, was presented at the third 
annual conference of the International 
Association of Electrical Leagues, held 
recently in Philadelphia. 

Representatives of manufacturers, 
utilities, wholesalers and contractors, in 
addition to members of the league from 
all parts of the country, took part in the 
three-day discussion. C. K. West, presi- 
dent of the Electrical Association of 
Philadelphia, welcomed the delegates. 

H. P. Liversidge, president of Phila- 
delphia Electric Company, urged co- 
operation among the various branches 
of the electrical industry. He declared 
that while the various branches of the 
industry are interdependent it was good 
policy to know the problems of the 
other. He pointed out that everything 
that affects one branch has its repercus- 
sions on the other branches. “It is, there- 
fore, good business for the industry to 
work together and, by so doing, it helps 
customer relations.” 

Officers elected included A. A. Gray, 
manager of Electric Association, Chi- 
cago, president; G. W. Weston, secre- 
tary-manager Electric Association of 
Kansas City, Mo., vice-president, and 
J. S. Bartlett, managing director of 
Electric Institute, Washington, D. C., 
treasurer. George R. Conover, Jr., of 
Philadelphia, retiring president, was 
elected as an advisory member of the 
board of governors. 


NEW ENGLAND MEETING—Representatives of government and industry who received the accolade of public service in 
the September storm emergency from the New England governors at recent fourteenth annual meeting of New England Conference 
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Willkie Hits U. S. Loans to Force 
Sale of Private Utility Facilities 


Tells Congressional committee investigating TVA that TVA-PWA 
“alliance” forces sale at unwarranted low price — Terms procedure 
“un-American and brutal”— Suggests that SEC determine value 


Public attitude toward TVA, the 
government’s social experiment in the 
power business, and its competition 
with private utilities is likely to make 
itself felt as a result of the investiga- 
tion now being carried on by the joint 
Congressional committee. 

Last week Wendell L. Willkie, presi- 
dent of Commonwealth & Southern, the 
system which stands to lose most as a 
result of TVA expansion, struck vigor- 
ously at the manner in which the TVA 
and other governmental agencies have 
sought to force the sale of the system’s 
properties at an unwarranted low price. 
He termed the procedure “one of the 
most cruel, most brutal and most un- 
American doctrines ever adopted by any 
government.” 


Grants affect price 


Referring to PWA grants of 45 per 
cent to municipalities to duplicate pres- 
ent facilities, he said that this method 
had the effect of either forcing the 
power companies to sell at the munici- 
palities’ price or of rendering the prop- 
erty of the private utility worthless. 

Mr. Willkie offered a solution to the 
present situation. He declared that if 
the government was out to own all the 
utilities, then it should pay a fair price 
for the properties and not destroy sav- 
ings of investors. To accomplish this 
end Mr. Willkie offered to sell his 
Tennessee Electric Power Company at 
a price to be fixed by the SEC or some 
qualified arbitration board. He sug- 
gested the SEC because, he said. the 
government agency was well qualified, 
with its experts, to determine valua- 
tions. 

Protesting the “alliance” between the 
TVA and PWA, Mr. Willkie told the 
Congressional committee that the threat 
of duplication of utility facilities with 
government funds weighs heavily in 
every negotiation. He warned that 
nothing could bring new capital into 
the industry as long as TVA and PWA 
were allowed to continue “unrestricted.” 
He predicted that national recovery 
could be expedited by a $2,000,000,000 
expansion in utility investment if the 
committee would curb the two govern- 
ment agencies. 

This week L. J. Wilhoite, chairman 
of the Chattanooga’ Electric Power 
Board, denounced as untrue the state- 
ment by Mr. Willkie that the city of 
Chattanooga was acting in concert with 
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the TVA and the PWA to force him to 
sell his Tennessee property at less than 
a fair valuation. Mr. Willkie had told 
the Congressional committee that the 
PWA stands ready to advance Chat- 
tanooga 45 per cent of the necessary 
funds to build a duplicate system. 

Replying to Mr. Wilhoite, it was 
stated by Mr. Willkie that “without a 
free gift from the PWA of 45 per cent 
of the money for a duplicate utility 
system and without a loan of the bal- 
ance at low interest rates and without 
the offer of government-subsidized 
TVA power the citizens of Chattanooga 
would not have voted for a municipal 
system, and the Chattanooga Power 
Board would not now be attempting to 
force the sale of our properties under 
pressure.” 

Mr. Willkie said that “Mr. Wilhoite’s 
statements and actions are characteris- 
tic of that arrogance which is so apt to 
mark a man who has the power of free 
government funds.” 


Attack TVA accounting 


This week the TVA came in for an 
attack from a government source when 
R. N. Elliott, acting comptroller-gen- 
eral, told the committee that the TVA 
has assumed the position of not being 
amenable to provisions of law and 
regulations governing audit and set- 





tlement of the authority's accounts by 
his office. He charged that the account- 
ing practices of TVA in certain phases 
are “very unsatisfactory” and that TVA 
refused to submit necessary accounting 
data to his office. 

Reports indicate that Dr. Arthur E. 
Morgan, former chairman of TVA, may 
be called to testify before the com- 
mittee. 

Observers in Washington are closely 
watching public reaction to the present 
Congressional investigation for possible 
signs of demands for Congress to take 
action on TVA matters and the entire 
government power program. 


Rejects Private Properties 


The Lower Colorado River Authority 
has refused to buy Texas Power & Light 
Company properties in sixteen south 
Texas counties in which the authority 
operates. Operations Manager Max 
Starcke of the authority announced that 
the utility company asked $7,300,000 for 
the holdings, but that the authority was 
willing to pay only $4,000,000. 


Assails PWA Project Sign 


The sign which the PWA is dis- 
playing on projects which are dupli- 
cating the facilities of Alabama Power 
Company came under sharp attack 
from the company in newspaper adver- 
tising. The utility states that the 
“Federal Emergency” phase “would be 
more truthful were it to read ‘Federal 
propaganda. Where was any ‘emer- 
gency’ in Alabama requiring the erec- 
tion of duplicate electric systems?” 


; Wide World 
AT INQUIRY—Senator-elect James M. Mead of New York and vice-chairman of the 


congressional committee investigating TVA (left) and Wendell L. Willkie, president 
of Commonwealth & Southern, as they appeared at the hearing last week in Washington 
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Municipal System Assured City 


as PWA Advances Power Funds 


Administrator Ickes says pending grant of $126,000 to Columbus, 
Miss., for distribution system is now effective because Mississippi 
Power has rejected purchase offer — LCRA rejects Texas utility offer 


Government subsidized competition 
with private utilities may assume less 
importance as time goes on and public 
opposition manifests itself, but where 
an opportunity presents itself for 
spreading PWA grants and loans for 
a competitive system the most will 
be made of it. 

Last week such an opportunity ex- 
isted and Administrator Harold L. 
Ickes applied his new policy of utility 
competition by announcing that funds 
for the construction of an_ electric 
distribution system will be advanced 
to’ Columbus, Miss., because the Mis- 
sissippi Power Company, Common- 
wealth & Southern subsidiary, has re- 
fused the city’s offer to buy the existing 
facilities. 


Money made available 


Mr. Ickes said that a pending grant 
of $126,000 to Columbus for a municipal 
system is now effective. Money will 
immediately be made available to the 
city for preliminary expenses. 

Reviewing the efforts of the city to 
purchase the existing facilities, Mr. 
Ickes said that on July 7, 1938, Colum- 
bus was given a PWA grant of $126,- 
000 to apply on purchase of the facili- 
ties. The city then offered the utility 
$232,000 for the system, which serves 
2.500 customers. Mr. Ickes said that 
the power company refused this offer 
and in turn had asked $536,366. 

When agreement on the purchase 
price could not be reached both sides 
filed briefs with Mr. Ickes. After con- 
siderable investigation, it was said, the 
administrator reported to both parties 
that in his opinion a fair offer for the 
purchase would amount to $269,000. 
This figure was accepted by the city 
and then an offer made to Mississippi 
Power, but it was rejected. Now the 
PWA considers that the “fair offer” has 
been rejected and is free to make the 
allotment. This is in line with the new 
policy agreed to by Senator Buckley 
that no PWA money be made available 
for a competitive system until a utility 
had refused a fair and reasonable offer 
for its properties. PWA is the judge 
of what is a fair offer. 


Two cities negotiating 


Two cities—Vandalia, Mo., and 
Smithville, Tex.—have had such offers 
accepted and are proceeding with pur- 
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chase agreements. Other decisions must 
be made in the near future, since the 
appropriation act provides that actual 
construction of PWA projects under 
the current program must be started 
not later than January 1, 1939. 

Reports have been received that the 
Lower Colorado River Authority has 
definitely refused to pay the price of 
$7,300,000 set by Texas Power & Light 
Company for the purchase of its facili- 
ties in sixteen South Texas counties to 
be served with power from the authori- 
ty’s four power and flood control de- 
velopments on the lower Colorado 
River. 

Officials of the LCRA state that their 
top price is $4,000,000. PWA has not 
only financed the authority’s construc- 
tion program but has also approved 
loans and grants to eight towns in the 
area for the construction of distribu- 
tion systems. 


Boston Installation Fees 
Face Possible Increase 


Electrical installation fees required 
by the city of Boston may be increased 
substantially if the head of the wire 
department puts into effect recom- 
mendations of the revenue survey com- 
mittee to Mayor Maurice J. Tobin. 
These fees are paid to the wire division, 
and in general the proposed increases 
range from 25 cents to $1, and apply to 
motors, neon signs, generators of 10-kw. 
rating or less, and above 10 kw., and 
transformers above and below 10 kva. 


EHFA Lets New Wiring 
and Appliance Contracts 


Electric Home and Farm Authority 
has announced that contracts have been 
closed with the city of Worthington, 
Minn., which operates a municipal 
utility; Illinois Rural Electric Com- 
pany, Winchester; Nobles Co-operative 
Electric, Worthington, Minn.; Snap- 
ping Shoals Electric Membership Cor- 
poration, Covington, Ga.; Dunn County 
Electric Co-operative, Menomonie, Wis.. 
and the McLeod Co-operative Power 
Association, Glencoe, Minn. Contracts 
cover the financing of electrical appli- 
ances. 

Contracts have been closed also with 






the Iowa Electric Light & Power Com- 
pany; Planters Electric Membership 
Corporation, Waynesboro, Ga.; Sumter 
Electric Co-operative Association, Inc., 
Bushnell, Fla., and the Illinois Rural 
Electric Company, Winchester, Ill. The 
contracts provide that EHFA and the 
utilities will co-operate in financing the 
wiring or rewiring of existing homes 
and farms located on the utilities’ lines. 


Chicago Utility Plans 


Expansion of Plants 


Capital expenditures totaling approxi- 
mately $75,000,000 are being contem- 
plated by the Commonwealth Edison 
Company group over the next two years, 
according to James Simpson, chairman. 
Mr. Simpson declared that $14,000,000 
from funds now being raised by the sale 
of new securities has been reserved for 
the construction of additional produc- 
ing facilities. 

“With confidence in the future of 
Chicago and the surrounding outlying 
area,” Mr. Simpson said, “it is estimated 
that in the next two years $75,000,000 
in capital expenditures may be neces- 
sary to meet increasing demand.” 

In a published report to more than 
1,300,000 customers and 80,000 stock- 
holders and the many bondholders and 
employees of the company, Mr. Simp- 
son pointed out that it is an obligation 
of management to publish periodic re- 
ports on the operation of businesses in 
which the public has a vital interest. He 
said that since May, 1938, a total of 
$224,000,000 of securities has been sold 
to the public. This is part of the refund- 
ing program of the company to simplify 
its corporate structure and to redeem all 
outstanding securities of subsidiaries. 


Agency for G.E. Workers 


The NLRB has certified United Elec- 
trical Radio and Machine Workers of 
America as sole collective bargaining 
agency for employees of the Newark 
lamp warehouse of General Electric, 
Newark, N. J., excluding supervisory, 
office and salaried workers, teamsters 
chauffeurs and drivers, part-time plat- 
form men, mechanics and truck drivers. 


e 
Wiring Meeting Held 


At a joint meeting held recently 
the Electrical League of Rhode Island 
and the Providence Architectural Club 
discussed “The Value of Adequate 
Wiring.” Henry R. Tracy, president, 
and Harry E. Dawson, secretary of the 
league, and A. C. Tait, field representa- 
tive of the National Adequate Wiring 
Bureau, were speakers. 
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State Group Fights 
St. Lawrence Plan 


Prospects of the St. Lawrence becom- 
ing a valuable utility asset are less 
than at any time since its public de- 
velopment was first proposed, a report 
issued by the New York State Cham- 
ber of Commerce declared recently. 
The study was prepared by the Com- 
mittee on Internal Trade and Improve- 
ments. 

The chamber went on record on 
October 7, 1920, in opposition to the 
St. Lawrence development and since 
then has opposed repeatedly adoption 
of a treaty with Canada which would 
make possible the use of government 
funds to construct the seaway from 
the Great Lakes to the ocean and build 
government power plants along the 
river. 

“Recently again the Administration 
at Washington has indicated its de- 
sire to undertake this project,” the re- 
port continues. “The United States 
would agree to advance the funds for 
the construction in Canada, the latter 
to repay the cost in or before 1949 
. . . In view of these considerations 
your committee believes the chamber 
should again record its belief that the 
great expenditure of public funds con- 
templated on the St. Lawrence can- 
not be justified on any ground whatso- 
ever.” 

. 


Idaho Power to Make 
an All-Electrice City 


Pocatello, Idaho, as an all-electric 
city is the anticipation of Idaho Power 
Company, which hopes by December 
to abandon service from its gas plant 


there. Affected are some 1,000 gas 
customers. 
Preceding inauguration of the 


changeover, now under way, a crew of 
four, headed by Earl Olson, interviewed 
every Pocatello gas user. Each was 
given a coupon guaranteeing $40 to $50 
credit on his gas range when turned in 
on an electric unit. (Ranges 1 to 3 
years old $50, three to seven years $45, 


over seven years, $40). Each gas 
range eligible for trade-in was so 
tagged. 

Dealers co-operated to maintain 


standard prices for the period and to 
prevent an influx of fly-by-night oppor- 
tunists. In connection with gas refrig- 
erators and water heaters, a special 
adjustment was made for each cus- 
tomer, depending upon age of equip- 
ment. Involved were 122 refrigerators. 

So well had the merits of electrical 
usage been pre-developed that enthusi- 


asm for the proposal was almost unani- 
mous, 
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ADEQUATE WIRING ILLUSTRATED—This display board on the sales floor of 
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the Charlotte, N. C., branch of Duke Power Company helps the customer visualize 
what adequate wiring means to him. Opposite each wiring device is a push button; 
when this button is pushed a light shows through the floor plan, back of the corre- 


PWA Allots Funds 


for Power Projects 


With the allotment of funds to 115 


non-federal projects on November 19 
the PWA virtually exhausted the ap- 
propriation granted it by the last Con- 
gress. As of that date PWA had left 
only $104,526 available for non-federal 
allotments and $793 for federal 
projects. 

Included in the final list of approvals 
was $458,922 for electric distribution 
systems in eight Texas towns which 
are to purchase wholesale power from 
the Lower Colorado River Authority. 
Six of these municipalities are now 
negotiating with the Texas Power & 
Light Company for purchase of exist- 
ing facilities, and the PWA money will 
be held up pending the outcome of 
these negotiations. Construction, how- 
ever, must be started not later than 
January 1, 1939, under the provisions 
of the relief appropriation bill. 

Details of these allotments are: 


Estimated 


City Loan Grant Total Cost 





Llano . $38,000 $31,090 $69,090 
Kyle 12,000 9,820 21,820 
Lampasas . 42,000 34,363 76,363 
Fredericksturg 55,000 45,000 100,000 
Bastrop .. 32,000 26,181 58,181 
Burnet ...... 27,000 22,091 49,091 
Marble Falls. 18,000 14,727 32,727 
EY wicw era's fafa 52,650 117,000 

Total .....$224,000 $235,922 $524,272 


Other recent power allotments in- 
clude a grant of $15,975 to Portland, 
Tenn., for a distribution system to use 


sponding symbol 


TVA power and a supplementary allot- 
ment of $2,383,000 (of which $1,744,- 
000 is a loan and $609,000 a grant) 
to Greenwood County, South Carolina, 
for the construction of the Buzzards 
Roost hydro-electric plant. Federal 
funds assigned to this project now total 
$5,235,000. The Buzzards Roost proj- 
ect furnished the test case upon which 
the Supreme Court upheld the validity 
of PWA participation in municipal 
power activities. 


. 
Receives Appliance Order 


Complete electric kitchens continue 
to gain favor with housing authorities, 
as indicated by the number of projects 
adopting this service. Recently the 
Olentangy Village Housing Develop- 
ment in Columbus, Ohio, ordered 806 
refrigerators and ranges from Westing- 
house Electric & Manufacturing Com- 
pany. The company announced this 
week the receipt of an order for 69 
refrigerators, ranges and water heaters 
at Emory Court, Atlanta, Ga. 


e 
Arkansas Plant Expansion 


As tthe initial step in a $235,000 ex- 
pansion program, the board of directors 
of the Jonesboro, Ark., municipal water 
and light plant have awarded contracts 
for $135,000 worth of equipment, in- 
cluding a new 3,000-kw. turbine, a new 
generator. condenser and switchboard. 
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Joint Accounting 


Meeting to Be Held 


Plans for the second National Ac- 
counting Conference of the electric and 
gas industries, to be held under the 
joint sponsorship of the Edison Elec- 
tric Institute and the American Gas 
Association, have been completed. The 
conference will be held at the Palmer 
House, Chicago, December 12-14. 

The general session of this year’s 
joint conference will be confined to 
matters relating to the broader aspect 
of accounting in the gas and electric 
industry. The principal themes are to 
be accounting economies, ethics and 
accounting personnel training and de- 
preciation and plant accounting prob- 
lems. 

Speakers of national reputation, 
representing government regulatory 
agencies, as well as the educational, 
engineering and the manufacturing 
phases of the business, will address the 
conference. 


EHFA Extends Purchase Plan 
to Appliance Dealers 


More than 190 electrical appliance 
dealers in Chicago have been author- 
ized by Electric Home and Farm 
Authority to extend the terms of the 
EHFA purchase plan to their customers, 
according to E. F. Fleming, Jr.,. EHFA 
district manager. 

Under this plan electrical appliances 
may be purchased with down payments 
as low as 5 per cent, and with subse- 
quent payments over a period of as 
much as 36 months on one appliance or 
48 months on two or more. Wiring mod- 
ernization in single- or multiple-family 
dwellings may be financed over a period 
of 24 months, with down payments as 
small as 10 per cent. In every case the 
unpaid balance must be $40 or more. 

EHFA terms are available through 
electrical appliance dealers and elec- 
trical contractors who have been author- 
ized by EHFA. The plan, at present, is 
limited to the area within Chicago's 
corporate limits. 


te 
Seeks to Oust Co-operative 


Residents of Flowerfield, Mich., an 
incorporated village, just north of 
Three Rivers, have filed a petition in 
Circuit Court at Centerville for a re- 
straining order and a permanent in- 
junction against the Fruit Belt Electric 
Corporation, a co-operative organiza- 
tion. The petition seeks authority to 
keep the co-operative from doing busi- 
ness in the village, claiming that it 
“invaded their territory and erected 
during the ‘night poles and wires with- 
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out permission or a franchise to give 
service to the inhabitants of the vil- 
lage.” The petition asks removal of all 
poles and lines built by the co-operative 
in Flowerfield and vicinity. 


& 
Fire at Municipal Plant 


Nashville, Tenn., turned to a private 
utility to furnish it with electric energy 
when the municipal power plant was 
disabled as a result of a fire last week. 
All municipal facilities, including street 
lights, were plunged into darkness 
when fire gutted the municipal plant. 
Jo C. Guild, president of Tennessee 
Electric Power, offered facilities of his 
plant to provide service to the city. 


Home Service Advisers 
to Join in Sales Work 


Montana Power Company's home 
service advisers will sell for the first 
time this fall. Leroy Comstock, sales 
manager, says half their time will be 
devoted to home lighting and sale of 
I.E.S. lamps, while the regular sales 
crew will not sell lamps, but confine 
its efforts to refrigerators, ranges, 
water heaters and dishwashers, the only 
other appliances sold by the company. 
Although contemplating no lamp bulb 
campaign this fall, the companv will 
co-ordinate its promotion with General 
Electric’s “light-conditioning” dealer 
plan. 


eelings 


American Society of Mechanical Engineers 
—Annual meeting, New York, N. Y., De- 
cember 5-9. Cc. E. Davies. national 
cocngey. 29 West 39th St., New York, 

Thirteenth National Exposition of Power 
and Mechanical Engineering—Grand Cen- 
tral Palace, New York, December 5-10. 
Charles F. Roth, manager, Grand Cen 
tral Palace, New York. 


Edison Electric Institute-American Gas As- 
sociation—Second annual accounting con- 
ference, Palmer House, Chicago, Ill., De- 
cember 12-14. 


American Association for the Advancement 
of Science—Winter meeting, Richmond, 
Va., December 27-31. 

American Engineering Council — Annual 
meeting, Hotel Mayflower, Washington. 
D. C., January 12-14. Frederick M. 
Feiker, executive secretary, 744 Jackson 
Place, Washington, D. C. 


American Society of Heating and Ventilat- 
ing Engineers—Annual a Pitts- 
burgh, Pa., January 23-26. V. Hutch- 
inson, secretary, 51 Madison ae New 
zeex, N..x. 


National Electrical Manufacturers Assecia- 
tion—Mid-Winter Conference, Waldorf 
— Hotel, New York, February 5-11. 


J. Donald, managing director, 155 
East 44th St., New York, N. Y. 











Heating Engineers 
Plan Annual Meeting 


Announcement has been made that 
the annual meeting of the American 
Society of Heating and Ventilating 
Engineers, to be held at Pittsburgh, 
Pa., January 23-26, will be in the 
nature of an observance of the twen- 
tieth anniversary of the establishment 
of the society’s research laboratory. 
which occurs in 1939. 

Special emphasis at the technical 
sessions will be laid on research prob- 
lems. These will include such topics 
as air conditioning in industry as re- 
lated to health of workers, hospital air 
conditioning, characteristics of reflec- 
tive insulation materials and the heat 
requirements of single and double 
glazed houses. 

There will be a special symposium 
devoted to the application of solid fuels 
in heating and air conditioning. 


* 
Names Power Study Group 


The Twentieth Century Fund, a re- 
search organization founded and en- 
dowed by the late Edward A. Filene, 
Boston merchant, has announced it 
was starting a study of the relation of 
government to the electric light and 
power industry. J. Henry Scattergood, 
formerly public service commissioner 
of Pennsylvania, has agreed to act as 
chairman of the special committee mak- 
ing the study. 


Free Football for Dealers 


Mississippi Power & Light Company 
is awarding 50 free trips to the Sugar 
Bowl football game at New Orleans on 
New Year’s Day to dealers who show 
the greatest percentage of sales during 
the last quarter of the year over the 
similar quarter of 1937. Dealers en- 
tered in the contest are requested to 
file weekly confidential sales reports 
with the utility so that a count may 
be kept on the results. 


Rural Plan Authorized 


New York State Electric & Gas 
Corporation has been authorized by 
the state Public Service Commission to 
issue not to exceed $100,000 aggregate 
face amount of evidences of indebted- 
ness in payment for not less than a 
like aggregate amount of refundable 
advances made or to be made by con- 
sumers under a customer finance plan 
for the construction of three-phase 
rural electric line extensions as pro- 
vided for in the corporation’s electric 
rate schedules filed with the com- 
mission. 





ExectricaL Woritp + December 3, 1938 


Output Sets Record 
for Holiday Week 


Production of 2,183,807,000 kw.-hr. 
during the week ended November 26, 
as reported by the Edison Electric 
Institute, constituted a new record for 
the week including Thanksgiving. The 
excess over 1937, which appeared for 
the first time at the beginning of No- 
vember, has increased week by week 
and now amounts to 5.7 per cent. This 
widening margin reflects the combined 
effect of the present upward trend and 
the abnormal decline a year ago. 

The holiday sag compared with the 
preceding full week, about 86,000,000 
kw.-hr., was only a little more than 
half as great as it was in 1937, although 
somewhat larger than in 1936. Opera- 
tions are well above last year’s, every- 
where except in the West Central area. 
New England, which crossed the line 
in late October, is up 12.4 per cent. 


Per Cent Change from Previous Year 


Week Ending 
$$$ 


Nov.26 Nov. 19 Nov. 12 


-_ 














New England......... +12.4 +10.2 +9.9* 
Middle Atlantic....... +58 + 2.2 +2.4 
Central Industrial..... + 46 — 0.1 +0.4 
West Central......... — 1.0 — 0.2 +1.6 
Southern States..... - +66 + 2.8 +1.4 
Rocky Mountain...... +46 — 2.2 -—3.6 
PU cidesesccéicese SRS Se 28 

United States..... +57 + 2.1 41.5 

*Revised 





Rules Ballot Plank 
Illegal in Kentucky 


The Kentucky Court of Appeals has 
ruled unconstitutional that section of 
the 1936 state utility act which com- 
pelled authorization of a majority of 
a city’s voters before the municipality 
could undertake to purchase, establish 
or operate a utility. In its opinion the 
court upheld the Daviess County Cir- 
cuit Court’s ruling that issuance of 
bonds by Owensboro for modernizing 
power plant and water system was 
valid, over objections of W. B. Booth. 

Owensboro planned to issue $1,300.- 
000 of bonds to rehabilitate the muni- 
cipally owned electric plant and water- 
works system, proceeds from the sale 
of which were to be supplemented by 
a PWA grant of $1,041,000. 


e 
Considers Municipal Plant 


Village Councilmen at Eaton, Ohio, 
have under consideration a proposal 
for the erection of a municipal electric 
power plant. The matter was brought 
to the attention of the Council by 
Henry Pence, a Drake County REA 
director, who outlined that it was not 
necessary for the village to float a bond 
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Billions of Kw-Hr. 
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The Middle Atlantic section has in five 
weeks changed from —0.2 to +5.8, 
the Central Industrial from —10.5 in 
October to +4.6. The Rocky Mountain, 
long running 20 to 25 per cent under 
1937, is now 4.6 per cent above. 


issue to finance the venture inasmuch 
as REA would furnish 45 per cent of 
the cost. Additional expense would 
be financed by mortgage bonds on the 
equipment. 


* 
Cozad Takes Over Facilities 


Cozad, Neb., became the first city to 
acquire its electric distribution system 
under terms of the proposed state- 
wide grid by which Nebraska hydro- 
electric districts and municipalities 
hope to take over the state’s power 
industry. The city took over the West- 
ern Public Service Company’s proper- 
ties, having paid $60,000 for the 
facilities. 


Chattanooga Lets Contract 


Chattanooga Electric Power Board, 
Chattanooga, Tenn., has awarded a con- 
tract to the H. B. Nelson Company, 
Atlanta, Ga., on low bid of $244,288 for 
the construction of an overhead elec- 
trical distribution system in the city 
area between East Chattanooga and 
McCallie Avenue, including installation 
of about 4,000 poles, with lines and 
service facilities, and 945 street lights. 
Work is scheduled to begin at once. 
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Weekly Output, Millions Kw.-Hr. 
1938 1937 1936 


Nov. 26.2.184 Nov. 27..2,065 Nov. 2]..2,196 
Nov. 19.2,270 Nov. 20..2,224 Nov. 14..2,170 
Nov. 12.2,209 Nov. 13..2,177 Nov. 7..2,169 
Nov. 5.2,207 Nov. 6..2,202 Oct. 31..2,176 


Oct. 29.2,226 Oct. 30..2,255 Oct. 24. .2,167 
Oct. 22.2,214 Oct. 23..2,282 Oct. 17..2,170 


Texas Power Consumption 
Declines During October 


Consumption of electric power in 
Texas during October declined more 
than the usual seasonal amount from 
September, but was slightly above 
October last year, according to the 
Bureau of Business Research of the 
University of Texas. 

Reports from seventeen representa- 
tive power companies show a decrease 
of 6.3 per cent in consumption from 
September and an increase of 1 per 
cent over October last year, the bureau 
said. Commercial consumption was 
down 10.2 per cent from September, 
but 14.7 per cent above October, 1937; 
industrial consumption decreased 2.8 
per cent from September and was 8.7 
per cent below October a year ago, 
while residential consumption declined 
10 per cent from September, but was 
11.9 per cent above October last year. 


ae 
Will Drop Heating Service 


Wisconsin Public Service Commis- 
sion has granted the Wisconsin Gas & 
Electric Company authority to discon- 
tinue its heating utility in West Bend, 
on which the utility reported an an- 
nual loss of $8,000. 
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Stocks Continue Downward, Bonds Steady 
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While some electric utility stocks showed gains on Tuesday last, for the week the 
“Electrical World” stock index was off 0.6 point to 28.6, lowest since the week of 


October 15. 


Files $40,000,000 
Bond Issue With SEC 


Public Service Company of Colo- 
rado has filed with the SEC a regis- 
tration statement covering $40,000,000 
of first mortgage bonds, series due 
1963; sinking fund debentures due 
1948 to the amount of $10,000,000 and 
50,000 shares of $100 par value cumu- 
lative first preferred stock, series of 
1938. Proceeds will be used for re- 
funding purposes and any balance is 
to be added to working capital. 

Other statements filed recently with 
the commission follow: 


The commission has handed down an 
order exempting from the provisions of 
Section 6(A) of the holding company 
act the issue and sale by Connecticut 
Light & Power Company of $15,000,000 
principal amount of first and refunding 
mortgage 344 per cent bonds, series H, 
due 1968. 

Application of Madison Gas & Electric 
Company, subsidiary of United Light & 
Power Company, for exemption from the 
same provisions of the holding company act 
of $1,000,000 principal amount of first 
mortgage 4 per cent bonds, series due 
1960, was also granted. 

Application of the New York State 
lectric & Gas Corporation for exemption 
- from the requirement of filing a declara- 
tion in regard to the issue and sale of 
$155,900 of bonds as part of the purchase 
price of land and for an office building to 
be erected at Ithaca, N. Y., was granted. 

Blackstone Valley Gas & Electric Com- 
pany has filed a registration statement cov- 
ering $4,000,000 of 3% per cent mortgage 
and collateral trust bonds, series D, due 
1968. 

Acquisition by the Columbia Gas & 
Electric Corporation of 42,500 shares of 
common stock of its subsidiary, Dayton 
Power & Light Company, for $2,550,000 
has been approved by the SEC. Proceeds 
will be used to retire $1,973,043 of 3 per 
cent demand notes of Dayton Power & 
Light held by the parent company, the 
balance to go into the treasury of the 
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For the third consecutive week the bond index was steady at 103.4 


Dayton company, which expects to spend 
at least $600,000 out of its general funds 
this year for construction. 


Virginia Company Omits 
Dividends on Preferred 


Directors of the Virginia Public Serv- 
ice Company have voted to omit divi- 
dends on the company’s 6 per cent and 
7 per cent preferred stocks. The com- 
pany explained that omission of pre- 
ferred dividends at this time was neces- 
sitated by the fact that it had recently 
agreed with the Virginia Corporation 
Commission to expend about $3,600,000 
for extensions and betterments to prop- 
erty and also to reduce its rates by 
$350,000. 

Common stock of the company, all 
of which is owned by the Associated 
Gas & Electric Company, will receive 
no dividends for three years, according 
to the agreement with the commission. 


Joint Hearing Deferred 


FPC has announced that the joint 
hearing scheduled for December 1 with 
the Pennsylvania Public Utility Com- 
mission on certain operations of 35 
companies and four officials of the 
Associated Gas & Electric System has 
been postponed to December 14. The 
postponement is due to unforeseen con- 
ditions and circumstances which make 
it impossible to proceed with the hear- 
ing on the date originally set. 


a 
Arranges for Large Issue 


Philadelphia Electric Company is 
completing arrangements for the sale 
to life insurance companies of an issue 
of approximately $30,000,000 of first 









mortgage bonds. 
it is understood, will be used to pay 
off bank loans and for other corporate 
purposes. 


Proceeds of the sale, 


Issues $24,500,000 
Debenture Offering 


Offering was made by prospectus 
only, and subject to prior sale through 
the exercise of subscription warrants 
issued to stockholders, of $24,500,000 
of Commonwealth Edison Company 
convertible debentures, 34% per cent 
series, dated July 1, 1938, and due on 
July 1, 1958. The subscription war- 
rants will expire on December 21. The 
company announced that while the 
amount underwritten was $24,500,000, 
the minimum amount being offered to 
stockholders was $25,234,800. 

Proceeds of the issue will be used 
principally for the redemption of all 
mortgage bonds of the Illinois North- 
ern Utilities Company and the Chi- 
cago District Electric Generating Com- 
pany. 

The debentures are convertible at or 
before maturity into common shares of 
the company at $25 a share. This price 
is subject to adjustment in certain 
cases as provided in the indenture. In 
case of redemption prior to maturity 
the conversion privilege shall cease at 
the close of business on the fifth day 
prior to the redemption date. The con- 
version privilege is subject to termina- 
tion in certain other limited cases. 


* 
Utility Gets Tax Refund 


The Internal Revenue Bureau has 
announced that it had overassessed in- 
come taxes and interest totaling $154,- 
034 against San Joaquin Light & Power 
Corporation, Fresno, Calif., for 1924- 
26. The bureau stated $31,454 was 
refunded and the remainder credited 
to the company. 








Utility Reports (Earnings ) 





Net Income 
1938 1937 
*The Commonwealth 

& Southern and 

BUDS. ...2cccevec ss Hl, 007,414 $15,935,168 
*National Pwr. & Lt. 

NE NG ris ats cine 8,582,596 8,863,931 
*Louisville G. & E. 

(Ky.) and subs. ... 2,637,635 2,853,851 
*Wisconsin Pub. Serv. 

We BONA bccweees ss 1,323,550 1,456,574 
7New England Pwr. 

Assn. and subs. ... 4,207,897 6,524,548 
*Nebraska Pwr. ..... 1,870,615 1,829,448 
*Utah Pwr. & Lt..... 1,341,626 1,716,841 
*Dallas Pwr. & Lt.... 1,606,360 1,567,890 
*Houston Ltg. & Pwr. 2,946,262 2,713,628 
*Texas Pwr. & Lt.... 2,030,859 2,148,197 
*Florida Pwr. & Lt... 2,472,511 1,697,467 
*Louisiana Pwr. & Lt. 903,572 1,063,014 





* Twelve months ended October 31. 
+ Twelve months ended September 30 
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OPERATING PRACTICES 


New ideas and practices in the operation of well-designed, 
constructed and maintained plants and systems 


Metal-Clad Busway 


Saves Spaceand Labor 
By A. F. HARTUNG 


Burns & McDonnell Engineering Company, 
Kansas City, Mo. 

High current capacity in small 
space, high insulation value, neat ap- 
pearance and minimum of erection 
labor required are features of the 
2,000-amp., 15,000-volt metal-clad 
busway recently installed in the 
Quindaro station of the Board of 
Public Utilities at Kansas City, Kan. 
An addition to this station, including 
the installation of a 30,000-kw. 
turbo-generator and the building of 
a new switch house, has lately been 
completed and it was in this new 
work that the busway was used. 

The busway consists of Micarta 
insulated copper bars supported in an 
inclosing steel housing and with 
aluminum barriers between phases. 
Complete phase isolation is thus pro- 





Three Phase - End Section 
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Busway installed 


vided. The busway was shipped in 
sections of 5 ft. and longer and these 
were raised in place and connections 
made between sections. Each joint is 
insulated with a Micarta sleeve and 
then filled with hard insulating com- 
pound. A single 6-in. x 4-in. copper 
bar is used for phase conductors and 
a 3-in. x 4-in. bar for the generator 
neutral conductor. The over-all width 
of the three-conductor busway be- 
tween bus sections is only 29} in. 
and the width of the four-conductor 
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Prefabricated busway 


The plan view at the top shows the Micarta conductor supports, aluminum barriers between 


phases and the steel inclosure. 
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The end section shows the attachment of hanger bolts. 






busway from the generator is 38} in. 
The depth of the busway is 16 in. 
The generator busway extends 
right up to the generator terminals 
and the inclosing housing is bolted 
to the generator frame. Six-conduc- 
tor busway is used from the gene- 
rator terminals to the generator neu- 
tral current transformers which were 
installed in the busway and four- 
conductor busway extends from this 
point to the buses. Altogether ap- 
proximately 140 ft. of 15-kv. busway 
was used, including ten right angle 


bends. 


Rotating Stand Saves 
Work in Meter Shop 


For painting and other work on 
current transformers and such heavy, 
chunky apparatus, a handy thing in 


Circular wood platform 


Old trat tic- 
standard 
base 
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Used mostly for painting current 
transformers 


the meter repair shop is a small ro- 
tating platform, similar to a small 
piano stool, but without the vertical 
screw. Such a device is used in the 
meter department of the Indiana 
General Service Company at Marion, 
Ind. The very simple construction of 
the platform is apparent from the ac- 
companying sketch. The foundation 
is an old traffic standard with the 
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pipe cut off about 4 in. above the 
base. On this, by means of a piece of 
slightly larger pipe held in a blank 
flange, is set the revolving platform, 
a circular block of wood about 18 in. 
in diameter cut from a 2-in. plank. 


Floodlighting Tower 
Uses Ring Bus 


By JAMES W. SANDERS 
Superintendent of Distribution, 


Nassau County Division, 
Long Island Lighting Company 
For illuminating the municipal 
parking field, 400 ft. square, of the 


village of Hempstead the Long 
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Serve tower-mounted floodlights from 
ring bus 


Island Lighting Company erected a 
steel tower at the center of the field, 
surmounted by a platform carried 
on a simple cantilever structure of 
four steel angles 50 ft. above the 
ground. A guard rail, supported by 
eight posts, serves also for mounting 
eight 1,000-watt floodlights. 
Current for the floodlights is sup- 
plied through a ring bus, carried on 
spools just below the platform guard 
rail. If necessary for cleaning or re- 
placement, each floodlight can be 
swung over for easier accessibility 
from within the railing. At present 
900-watt lamps are used, fitted with 
adapters to center the light source at 
the proper point. The illumination 
can be doubled by replacing them 
with 1,000-watt units. To allow for 
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the greater distance, lamps pointing 
toward the corners of the field are 
adjusted for a more concentrated 
beam than the other four lamps, 
which are directed toward the sides. 

Current is cut off at 1 a.m. by a 
time switch. During the remainder 
of the night the field is lighted by a 
lamp at each corner, fed from the 
street lighting circuit, so that it is 
never in total darkness. 


Wind Indicator 
Obviates Guesswork 


Wind direction is a usual item of 
entry on substation operating logs. 
Sometimes the determination is sim- 
ply left to the judgment of the oper- 
ator, who guesses by the inclination 
of treetops or the position of a wind 
sock, flag or vane. Something better 
than just a guess at wind direction is 
desirable if it does not cost too much. 

A “something better” at very little 
cost was assembled by one of the 
operators with material on hand at 
the Delaware substation of the Indi- 
ana General Service Company a few 
miles north of Muncie, Ind. A home- 
made wind vane carrying eight con- 
tacts was mounted on the roof of the 
building and wires run down to the 
switchboard room. Here, mounted on 
the wall, is a frosted glass front, flat 
wood box partitioned into eight seg- 





Simple wind indicator for substation 


ments, each containing a red lamp 
connected to corresponding contacts 
on the vane. The appearance of this 
indicator is as shown in the accom- 
panying sketch. The segments of the 
indicator bear no compass designa- 
tions because they are few, and north 
is, as customary, at the top. The three 
other cardinal directions and the four 
intervals are thus readily identified. 


SAVES WALL BUSHINGS 





Standard bulk substation construction of 
the Detroit Edison Company includes the 
inclosure of high-voltage buses in sheet 


metal housings. Where connection is made 
to a bank of transformers outdoors the 
housing might have been terminated in- 
side and the leads bushed through the wall 
in classic fashion. But it was simpler—and 
less costly—to carry the housing itself 
through the wall, thus eliminating the wall 
bushings entirely. 





Small Lamp Speeds 
Meter Repairing 


Surgeons have their “grain of 
wheat” electric lamps that can be in- 
serted into the human economy to 
facilitate examination. Although the 
meter and instrument repair man in 
the electrical laboratory has no use 
for such a very small lamp, yet he 
will find that a miniature lamp of 
the flashlight type can be poked into 
the interior of an instrument that is 
being cleaned or repaired and will 
show up dirt and other conditions 
difficult to see by light directed in 
from outside. 

A light of this kind finds almost 
constant use on the repair bench in 
the meter department of the Milwau- 
kee Electric Railway & Light Com- 
pany. It consists of a three-cell flash- 
light with no lamp in the end, but 
with flexible leads brought out to the 
lamp, which may be poked into the 
instrument being cleaned or repaired 
as the repairman desires. 
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For Your Pocketbook’s 
Sake, Too... Put In 


Metal-enclosed Switchgear 


Any way you look at it, buying metal-enclosed switchgear means 
economy. 


Consider: 
(1) The benefits in safety and in operating advantage 
(2) The completely factory-assembled job that you receive 


(3) The savings in over-all installation time and cost 


Specify metal-enclosed switchgear for a// your switching require- 
ments. General Electric, Schenectady, N. Y. 
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Are Lamp Cleaning 
Made a Clean Job 


Cleaning arc lamps (quite a num- 
ber remain in service in many cities) 
is a dusty job in the maintenance 
shop. The Toledo Edison Company 
has solved the problem with a dust 
“hood” or inclosure shown in the 
illustration. The lamp to be cleaned, 
hung on a rod from above, is in- 
closed in the dust hood, which is 
equipped with a suction blower dis- 
charging into a dust bag hung below. 
A vertical slit in the glass door of 


Special inclosure makes for dustless 
cleaning of arc lamps 


the inclosure permits the operator to 
insert the nozzle of an air hose and 
play compressed air on the internals 
of the lamp. Thus the dust is re- 
moved quickly and cleanly and is 
packed into the bag by the blower. 


Protects Equipment 
While Melting Sleet 


By L. W. STOCKNER 


Superpower Company of Illinois, Kewanee 


Removal of sleet from high-volt- 
age transmission lines by building 
up the short-circuited current in a 
system to such proportions that the 
accumulated ice is soon reduced to 
water, which rapidly runs off, has 
become an_ established 
with many utilities. 

Since removal of the ice depends 
on the /°R heat loss, it is difficult to 
predict just exactly what value of 
current will have to be reached and 
how long it will be maintained. 
These unpredictable conditions call 
for a positive method of protecting 
current transformers and other sup- 
plementary equipment which may be 
in the circuit involved. We have 


procedure 
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350,000-circ. mil 

cable carried over 

top of transformer 
' 


Short-circuiting link 
around insulator 


--Cable 


--Insulator 


Removable link protects current transformer during sleet melting 


come to the conclusion that the 
affected equipment must be short cir- 
cuited during melting with a low-re- 
sistance shunt to give positive pro- 
tection. 

The accompanying diagram shows 
the Niagara type of transformer 
used. We first made up temporary 
short-circuiting shunts for taking 
care of the secondaries of these trans- 
formers. This protected the meters 
and relays, but as the values of cur- 
rent increased we found that we were 
overloading the primaries of the 
transformers. 

For the protection of the trans- 
former primaries permanent shunts 
have been installed which require 
only the placing of a copper bar link 
to put them in service. A flat strip of 
copper bar, + x 2 in., about 18 in. 
long, has been solidly fastened to one 
terminal of the current transformer 
by bolting it to the through-bolt 
which holds the current transformer 
and the line conductor lugs. On the 
opposite end of this strip was se- 
curely bolted a 500-volt bus insu- 
lator. A  350,000-circ.mil copper 
cable from the opposite terminal of 
the transformer is tied securely to 
the primary ring and fastened to the 
other terminal of the insulator. Dur- 
ing normal operation this installation 
does not interfere with the operation 
of the transformer and the voltage 
across the insulator is of a low value. 

For melting conditions a link of 
copper has been made up to fit 
across the terminals of the insulator 
where it can be bolted into place, 
thus closing the circuit and shunting 


out the primary. The time required 
to drop the link in place and bolt it 
is about five minutes per circuit. The 
set-up does not interfere with normal 
operation of the circuit when not in 
use, but is still readily accessible 
when needed. 





RURAL SERVICE ADDS 
TO SUBSTATION DUTY 


Addition of farm lines to utility systems 
in recent years has changed the appearance 
and enlarged the duty of many small sub- 
stations. The general view shows how 2 
substation structure on the Iowa Electric 
Company system has been extended eco- 
nomically to provide mounting facilities 
for added equipment. The detail picture 
indicates the manner of assembly. 
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ELECTRIFICATION 


New ideas and practices in industrial electrification as presented by 


industrial, consulting and power sales engineers 


Drum Scheme in Oven 
Speeds Up Production 


Four small 14-kw. electric ovens 
originally preheated duralumin 
horse-shoes, or racing plates, at the 
Baltimore, Md., plant of the Victory 
Racing Plate Company prior to forg- 
ing. But they couldn’t keep up with 
production requirements. Now the 
preheating is done in a single, 9-kw. 
specially designed oven capable of 
turning out 160 shoes an hour at 
exactly the proper forging tempera- 
ture. 


Unusual oven design 


Duraluminum, of which the shoes 
are made, must be forged between 
definite limits of temperature and 
forging must be done promptly or 
reheating is necessary. Thus, besides 
careful temperature control an oven 





design was necessary that would make 
hot shoes quickly and continuously 
available at the forger’s tong ends. 
A double-decked drum, with 40 com- 
partments in each deck for individual 
shoes, is arranged in the oven cham- 
ber. This drum or rack is rotated 
clockwise one section at a time by a 
ratchet mechanism operated by the 
treadle door opener. Eighty shoes are 
placed in the oven through a door in 
the rear before heating up. 

After the oven reaches a tempera- 
ture of about 650 deg. F. (it takes 
about 45 minutes) forging begins. 
Depressing the treadle opens the small 
door and allows a shoe to be re- 
moved. After it is forged the door is 
again opened, a cold shoe inserted 
in place of the hot one just with- 
drawn, and a second hot shoe re- 
moved. In this way the stock of shoes 
is constantly replenished. Since the 
ratchet advances the drum a section 


ew 


Electric Heat, Consolidated Gas, Electric Light & Powe 


at a time hot shoes are always at 
hand. Cold shoes travel the com- 
plete circuit before coming up for use. 
With 160 shoes being turned out per 
hour each shoe is in the oven 30 
minutes. 


Limit switch and thermostat 


A limit switch is provided in ad- 
dition to the adjustable thermostat. 
This limit switch rings a bell and 
opens the heating circuit when tem- 
perature exceeds by 10 deg. the set- 
ting of the thermostat. Electric heat- 
ing elements are located above the 
drum. 

Air is forced through the grill- 
work beside the drum to increase the 
rate of heating and insure tempera- 
ture uniformity. 

This special furnace was made by 
Lydon Brothers, Jersey City, N. J.. 
to a design worked out jointly with 
the customer by the electric heating 





ie 





r Company of Baltimore 


Special oven design speeds production by providing for continuous preheating of racing plates 


Left—General view of oven. 
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Right—Close-up of operating door showing rotating rack. 
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bureau of the Consolidated Gas, Elec- 
tric Light & Power Company of Balti- 


more. 


Cupola Iron Duplexed 


in Rocking Furnace 


By W. A. FERRIS 
Industrial Heating Engineer 
Southern California Edison Company, Ltd. 


Rapid advances in metallurgy have 
in recent years burdened the iron 
foundry with a problem that reduces, 
in brief, to competition from steel. 
One California iron foundry, the Ace 
Foundry at Huntington Park, has met 
the problem of making better iron at 
lower cost with the installation of a 
rocking-type electric furnace for “du- 
plexing” cupola iron. Duplexing is a 
method of controlling the composi- 
tion of iron beyond the limits im- 
posed by the cupola. Molten iron 
from the cupola is introduced into 
the electric furnace, where it is 
further heated and its composition 
corrected by the addition of steel, 
carbon or silicon to produce an iron 
of ideal properties for the type of 
casting desired. Furnace used at the 
Ace Foundry has a capacity of 6,000 
Ib. of molten iron and is supplied 
from a 300-kva. transformer with 
energy at 100 volts. 

Duplexing cupola iron in a rock- 
ing type electric furnace has several 
advantages. Among these are: (a) 
Rocking action of the furnace thor- 
oughly mixes the charge to produce 
a homogeneous casting of uniform 
structure; (b) composition and prop- 
erties of the casting may be con- 


Cupola iron “duplexed” in rocking 

furnace costs 5 to 10 per cent less 

and has better properties than best 
eupola iron 


trolled with arithmetical precision; 
(c) properties of the casting—i.e., 
tensile strength, deflection, transverse 
strength, and ease of machining— 
may be improved to a point far be- 
yond cupola iron; (d) metal is saved 
because the first cupola heat, usually 
pigged because it is too cold to pour, 
is heated to the proper temperature 
in the electric furnace, and (e) cost 
of producing this superior iron is 
from 5 to 10 per cent less than pro- 
ducing the best straight cupola iron 
This is due to the fact that nothing 
but scrap need be used in the cupola 
because the correct carbon-silicon 
balance for the iron is produced in 
the electric furnace. 


W. De Santis, owner of the Ace 
Foundry, has this to say about du- 
plexing in the electric furnace: “We 
are more than satisfied with our elec- 
tric furnace. It not only produces a 
better iron at a lower cost but it 
enables us to make iron of several 
different compositions from the same 
base heat. This flexibility of opera- 
tion speeds up deliveries on small 
diversified orders without increasing 
our costs.” 


Improved Lighting 


Improves Production 
By R, E. SERGEANT 


Jersey Central Power & Light Company, 
Red Bank, N. J. 

Glare and shadows from pendant, 
unshaded lamps made seeing, espe- 
cially in the presence of moving ma- 
chinery, a difficult task at the Mosaic 
Tile Company, Matawan, N. J. But 
it was not until the plant lighting was 
redesigned that the effect of these 
conditions upon production was fully 
appreciated. Now the management de- 
clares that the “. . . cost of installation 
and maintenance of this (lighting) 
equipment is very small compared to 
the increase in quantity and quality 
of production.” 

To obtain the 24 ft.-candles of illu- 
mination now existing, 11.1 kw. of 
incandescent lighting was installed, 
resulting in a density of 2.5 watts 
per square foot. A total of 37 RLM 
domes, for use with 300-watt PS-35 
incandescent lamps, equipped with 
dust-tight covers and spaced 10x12 
ft., 10 ft. 6 in. above the floor, were 
used. Ceiling height was 14 ft. 6 in. 


Advantages of shadow-free, glareless lighting in tile manufacturing plant 
overbalance cost of installation and maintenance 
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What is the Fustat? 


It is a fuse to which a 


thermal cutout is added. 

It protects like a fuse 
against shortcircuits— even 
high resistance shorts such 


as occur in flexible cords. 
It protects against per- 
manent overloads, even 

Adapter when as light as 25%. 

retails at Yet it will not blow 

7c on motor starting cur- 
rents of washing ma- 
chines or other appliances. 

It has a non-tamperable base that keeps 
anyone from robbing the circuit of pro- 
tection. 

It fits Edison base fuseholders through 
the use of an inexpensive adapter. 


BUSSMANN MFG. CO 
JEFFERSON ELEC. CO 


It 's a BIG JOB to sell — 


E WIRING /7 Old Homes 
re FUSTAT can help you do it 


al 


Stops overloading that hinders the full use of electricity 


The branch circuit is the “‘bottle-neck” of electric service, because 
through it flows all the “pay load”’ to the user. As this “bottle-neck” 
is overloaded, SATISFACTORY service diminishes because: 


1. Overloading usually means a low- 
voltage condition that causes user dis- 
satisfaction due to inefficient opera- 
tion of lamps and appliances. 


2. Overloading, when continued often 
destroys the wiring and causes money 
loss to the user — revenue loss to the 
Utility and tremendous loss of good will 
to the entire industry. 


The Fustat steps in to help correct this overloading evil 


Its non-tamperable feature shuts out “handy men” from substituting too 
large a size, and tampering it in any way to permit overloading is virtually out 
of the question — without such tampering being clearly visible where it warns 


the user that all protection is gone. 


Since the user can’t load a circuit beyond proper capacity of the copper, the 
Fustat eliminates revenue sapping low-voltage conditions — 

And by blocking excessive overloading it prevents overheating that destroys 
wiring, creates fire hazards and causes costly shutdowns. 

In addition, when a Fustat does blow to protect, only the normal load on one 
circuit is off the line — instead of a user possibly having a large part of his lights 


and appliances out of service. 


User can’t side-step 
adequate wiring issue 

When additional circuits are needed 
the user cannot readily side-step the 
issue at the sacrifice of safety. New 
circuits that increase efficiency of ap- 
pliances and encourage their greater 
use must be installed. 


Permits more outlets per circuit 


Adding a maximum number of out- 
lets is a perfectly safe practice because 
the Fustat guards the circuit against 
overloading, 


Wipes out any excuse 
for tampering 

A Fustat won’t blow when washing 
machines, refrigerators or other motors 
start because of its long time-lag. It 
wipes out any excuse for tampering 
or the use of fuses too large to properly 
protect when shorts occur in flexible 
cords. 


Helps get more appliances 
on the line 


The circuit can be loaded to ap- 
proved capacity without needless 
blows — or sacrifice of safety — for 
the Fustat doesn’t blow on starting 
currents, 


It’s just good business to sell, install and use Fustats 


KIRKMAN ENGINEERING toss 121 Sixth Ave 
NATIONAL ELECTRIC PRODUCTS CORP., Fultor 


UNION INSULATING CO 
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ENGINEERING IDEAS 


Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 


Design Voltmeter 


For Phasing Out 


By T. A. RICH 
General Engineering Laboratory, 
General Electric Company, 
Schenectady, N. Y. 

A portable high-resistance  volt- 
meter designed particularly for “phas- 
ing-out” distribution circuits has been 
developed by the General Electric 
Company for use on 5,000-volt lines. 
Basically the unit consists of a rec- 
tifier-type milliammeter connected in 
series with a small 
neon lamp and two 


high - voltage __resis- 
tors.” Component 


parts of the unit are 
housed in a_trans- 
parent plastic tube, 
the outside of which 
is frosted except for a 
small window through 
which the instrument 
is read. 

Shunted around the 
rectifier type instru- 
ment is a suitable re- 
sistor, so that in the 
possibility of an open 
circuit developing in 
the instrument the 





Phasing-out : 
neon lamp will con- 
voltmeter ; 1 +f vol 
incorporates tinue to glow 11 volt- 
new high- age is present. Be- 
voltage cause of this arrange- 
resistors ment the entire volt- 


age is applied to the 
neon lamp until it starts to glow. Since 
the lamp glows above 100 volts the 
operation of the lamp and instrument 
can be checked at low voltages. At 
higher voltages the illumination of 





* High-voltage resistors of the type used 
were described in ELECTRICAL WORLD, April 
9, 1938, page 78. 
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the lamp not only facilitates scale 
reading in darkness but the intensity 
of illumination is a rough measure 
of the voltage. Nominal accuracy of 
the voltmeter is 10 per cent, although 
successive readings will duplicate to 
much higher accuracy. In locating 
sources of trouble this precision is 
often of great value as variations in 
light intensity of neon lamps are not 
sufficient to indicate small changes in 
voltage. 

Total resistance of the voltmeter is 
so high that exceptionally good in- 
sulation is required if surface leak- 
age at high humidities is not to in- 
troduce errors. All components are 
said to be capable of withstanding 
a steady voltage of 10,000. Assembled 
units are given a high potential test 
of 15,000 volts between the electric 
circuit and external exposed parts. 

Dimensions of the instrument are 
34 in. in diameter, 20 in. long. Weight 
is about 44 lb. 

e 


Device Locates Pipe 


Within Two Inches 


Accurate line locations within 
two inches and depth determination 
within 10 per cent are the claims 
made for a pipe line detector that 
has been specially designed to follow 
a single designated pipe line across 
country without interference from 
other lines, close to or crossing the 
line followed. 

Complete, the apparatus consists 
of a receiver, transmitter and dry 
batteries, headphones, two ground 
spears, leads, etc. In operation one 
terminal of the transmitter is con- 
nected to the line to be followed, 
either through surface equipment 








Line locater spots line within two 
inches and determines depth within 
10 per cent 


connected to it or through a ground 
spear driven down to contact the 
pipe. The other terminal of the trans- 
mitter is connected to the second 
ground spear driven in the ground 
at right angles to the line and about 
100 ft. from it. When the transmitter 
is turned on oscillations are set up 
in the pipe which are detectable with 
the receiver and headphones. 

The operator, in following the line, 
carries the receiver in one hand as 
shown in the illustration, with the 
receiver in a vertical position paral- 
lel to the line. In this position the 
intensity of the signal in the head- 
phones, picked up by the receiver 
from the line, indicates when the 
operator is over the line. 

When it is desired to spot the lo- 
cation of the line exactly the re- 
ceiver is held horizontal, close to 
the ground. By moving the receiver 
slowly across the location of the line 
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Full-Vu Guy Guards will not chafe guy 
wire. Available in 7 or 8 feet lengths. 


Kearney Strand Bands and Guy Wire 
Clips are inexpensive—made in variety 
of sizes for your requirements. 


SAFETY 


a 


with KEARNEY “ACCESSORI ES 
specially designed for the job 


ner sharp corners of guy guards that might induce 
claims for injury...get 100 per cent visibility... 
Kearney Full-Vu Guy Guards are full round—no sharp 
corners or exposed bolts.... Remove hazards of frayed 
wire ends—use strand bands or guy wire clips for neat- 
ness, plus safety. ... Install house knobs that fit flush, even 
though screws are put in on an angle. Floating screws in 
Kearney Fit-Rite Wire Holders afford this advantage, at 
no extra cost....Support oval or round cable with the 
revolutionary Lay-Cit Service Cable Grip — it doesn’t 
injure braid sheath or conductor insulation; holds under 
ice load and wind pressure on spans up to 125 feet.... 
These are just a few minor Kearney Pole Line Accessories, 
carefully designed to increase efficiency— improve appear- 
ance— help you do better jobs more quickly and profitably. 


other ACCESSORIES AVAILABLE 


Many other items are shown and 

described in Bulletin 300. Order 

these products with assurance of 

satisfaction guaranteed. Write for 

steeath i latest prices and quantity discount. 
Fir-Rite Wire Holders are made in os 


three styles—insert (shown) also band 
and spool types. 


Kearney Lay-Cit Cable Grips come in 
two types to handle range of sizes. 


ts R. KEARNEY CORPORATIO 


DESIGNERS AND MANUFACTURERS OF OVERHEAD AND UNDERGKOUND 


UTILITY eget Fide all 


4224- 42 CLAYTON AVENUE 
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a point is found where the signal 
cuts out. This point will be directly 
over the line and permits location 
of the line with extreme accuracy, it 
is said. 

To determine the approximate 
depth of the line it is first spotted 
as described and this spot marked 
on the ground. Then with the re- 
ceiver held at 45 deg. to the hori- 
zontal it is moved away from the 
line until the signal cuts out. A sec- 
ond point is then marked on the 
ground perpendicular to the center 
line of the receiver. Depth of the 
line is equal, within 10 per cent, 
to the distance between the two 
marks. 

This detector is manufactured by 
Engineering Laboratories, Inc., affili- 
ate of Seizmograph Service Corpora- 


tion, Tulsa, Okla. 


Plating Process Uses 
Low Current Density 


An electroplating process for cov- 
ering wires and shapes with zinc, 
tin, copper, brass and other metals 
and in which cleaning and pickling, 
as well as plating, are done elec- 
trically is being introduced here after 
five years use in England. 

Known as the Marino process, this 
method of plating uses commercial 
zinc and somewhat lower current 
densities than are common here. Ap- 
plied to galvanizing, this process is 
said to be 50 per cent faster than 
hot galvanizing and 40 per cent 
cheaper. With it 4,500 to 5,000 kw.- 


hr. is required to deposit a ton of 





Experience with Low-Density 
Plating Process 





a o 
~ oa S be 
ov = = oN a 
wy wee oe & ime 
x aw On = Ss fos ome 
Os - = Zz = Bo re 
uh c- so” = r 
os —"S oo, mn his 
=r Pa) ae 5% ES 
Sm AR nh~ eA Mo 
1 0.300 6 62.5 72- 80 
2 0.276 7-8 55.5 81- 90 
3 0.252 7-9 50 90-100 
4 0.232 10 45.5 100-110 
5 0.212 41.5 108-120 
6 0.192 10-12 37.7 119-132 
7 0.176 34.5 130-145 
8 0.160 31.7 142-157 
9 0.148 29.4 153-170 
10 0.134 27.4 170-182 
11 0.120 25.3 178-197 
12 0.109 23.6 190-212 
13 0.092 22 204-227 
14 0.080 20.6 218-242 
15 0.072 95 19.4 232-258 
16 0.064 100 18.1 248-276 
f Production 
Size of Range ng tons per 
Plant _ Gage Jires 48-Hour Week 
Heavy wire }-in. rodsto12 12 wires 16 to 20 
Intermediate 12 to 17 28 wires 11 to 18 
Fine wire 17 to 32 50 wires 3to 4 
zinc. This figure remains static re- 


gardless of the gauge of the wire. 
Speed with which wires of different 
sizes may be run through the process, 
together with other data based on 
experience with the process in Eng- 
land, is given in the accompanying 
table. 

Throughout the process the an- 
vdes, which are the ingots of the 
inetal to be plated, are held in a fixed 
position and the wire raised and low- 
ered in the processing baths to pro- 
vide the adjustment required. Adjust- 
ing is done with a counterbalanced 
sheave arrangement, the guide rolls 
of which serve as one pole of the 
plating circuit with the fixed ingot 
as the other. 


The accompanying _ illustration 





Low current density electroplating process uses 4,500 to 5,000 kw.-hr. 
per ton of commercial zinc plated 
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shows a galvanizing unit of this 
process in operation in an English 
plant. George D. Hartley, Worcester, 
Mass., consultant, is agent for the 
process. 


Stainless Steel Has 
Merit as Conductor 


Introduction of stainless steel as a 
conductor material for high-tension 
ignition cables for automobiles and 
airplanes by the National Bureau of 
Standards reportedly contributes ad- 
vantages of higher top speed, lower 
idling speed, longer spark plug life 
and less interference with short-wave 
radio. Although present applications 
of this material to cables are limited 
to internal combustion engines, it 
appears that applications in the elec- 
trical industry may develop. 

Considerations listed by Dr. Mel- 
ville Peters, senior physicist of the 
bureau, as seeming to make stainless 
steel desirable as an ignition cable 
conductor follow: 

The energy which must be fur- 
nished by the spark coil to cause 
the spark plug to fire is proportional 
to the capacitance of the secondary 
circuit. In many ignition systems the 
greatest portion of the capacitance is 
due to the high-tension ignition 
cable. By decreasing the capacitance 
of the ignition cable with respect to 
the engine less energy is required 
from the spark coil and consequently 
less energy from the battery. The 
capacitance of the cable is decreased 
by decreasing the size of the con- 
ductor. 

Measurements have shown current 
discharges of 30 to 80 amp. across 
the spark plug electrodes. These dis- 
charges last about one-millionth part 
of a second and consist of ten to 
fourteen oscillations. After the initial 
discharge it is desirable to damp out 
all other oscillations as quickly as 
possible so as to reduce electrode 
wear. This is done by using a high- 
resistance conductor. 

Decrease in heat transfer from the 
spark plug to the rubber insulation 
may be accomplished by using a con- 
ductor in the cable which is a poor 
conductor of heat. 

Furthermore, with the decreased 
cross-sectional area the conductor 
must be sufficiently strong to permit 
drawing the cable through conduit. 
A material that has been found to 
satisfy these requirements is stainless 
steel. 
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@ The successful welding of small 
metal parts—particularly stainless steel 
and aluminum—depends upon the 
very accurate control of the welding 
cycle. Variations in time or current 
wave form cause an excessive per- 
centage of spoiled parts or imperfect 
welds. Heretofore, only expensive and 
rather intricate welding equipment has 
given satisfactory production. 

With the new Square D precision 
welder control, a standard resistance 
welding machine can be adapted to 
the economical fabrication of small 
metal parts—copper, brass, aluminum, 
stainless steel and other metals. The 
investment is comparatively small. 


WELD STAINLESS STEEL OR 
NON-FERROUS METALS WITH 


SQUARE D PRECISION CONTROL 


This assembly includes welds of 
copper to copper, copper to bi- 
metal, and copper fo silver alloy. 


Square D precision control consists of 
a synchronous motor-driven timer and 
a magnetic contactor, having two poles 
individually actuated and operating in 
sequence. The circuit-opening pole is 
self-synchronized to open at minimum 
arcing point. Welding periods in half- 
cycle steps are obtained accurately. 
The timing range is from one-half to 
ten cycles. A neon tube behind a re- 
volving slotted disk gives the operator 
a visual check on the accuracy of the 
welding cycle. 

Inexpensive, easily installed and 
easily operated, this control permits 
welds heretofore impractical. Write for 
Precision Welding Bulletin. 


SQUARE [) COMPANY 


DETROIT- MILWAUKEE -LOS ANGELES 
























Precision welding timer 





Synchronized welding contactor 


CALL IN A SQUARE D MAN 


he ett lime 
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THE L@AD 


New ideas and practices in selling electrical equipment and 


service to commercial and domestic customers 


Idaho Power Aids 
Kitchen Builders 


By J. CARL BALDRIDGE 
Idaho Power Company, Boise 

Personalizing its assistance to 
home builders in the planning of 
their kitchens has been the endeavor 
of Idaho Power Company in pursu- 
ing a plan which was adopted sev- 
eral months ago and since then has 
been undergoing the ordeal of per- 
fection through practice. 

Adapted from, and not unlike, the 
program of the Modern Kitchen Bu- 
reau, Idaho Power’s endeavor starts 
at the initial contact of the com- 
pany’s salesman with the prospective 
home builder. The salesman first 
ascertains such specifications of the 
proposed kitchen as will affect its 
electrification and notes this in- 
formation on a sheet similar to the 
form sheet of the bureau. 


This information is then combined 
with electrical specifications common 
to all kitchens to produce a loose- 
leaf folder, bearing the prospect’s 
name and proposals designed to 
assure him a modern, efficient elec- 
tric kitchen. 

The cover carries the prospect’s 
name. The fly-leaf says: “Here is the 
design for your planned, step-saving 
kitchen. Please accept it with our 
compliments.” The whole is designed 
to give him a picture of what his 
kitchen is going to be like and to 
assure him that a personal endeavor 
has been made to have it coincide 
with his desires. 

It opens with two pages (mimeo- 
graphed) devoted to “electric 
maids,” referring very briefly to the 
general advantages of electrical ap- 
pliances and outlining the principles 
behind modern kitchens, such as 
working centers, storage space, effect 
of light and colors, etc. 


Next comes a simple drawing 
showing the arrangement of equip- 
ment, as it will appear in the sug- 
gested design. The drawing includes 
a floor plan and a perspective view. 
The latter is drawn with a viewpoint 
taken above and well outside the 
kitchen (wall on the near side being 
omitted), a treatment which has been 
found to give a more vivid picture to 
the average customer than a close- 
up, eye-level view because of the re- 
duced distortion. These are drawn 
with pencil, photostated and the 
copy tinted in color. 

Next comes a sheet on standard 
dimensions for kitchen equipment, 
followed by two more mimeographed 
pages containing a more explicit 
statement of the advantages of spe- 
cific major appliances. The last two 
pages contain drawings of kitchen- 
illuminating equipment available 
through dealers in the territory. 

Ray Severine, kitchen expert, and 


Planning 
Desk 
Range 


Kitchen Plan For 
Mrs W E Norton 
Caldwell, Idaho 
'daho Power Company 
Boise tdaho 


Typical drawing included in the plan book to picture the suggested kitchen to the prospect. Mrs. Norton, incidentally, 
was a winner in the contest sponsored by the Electric Equipment Sales Association, Idaho, this kitchen being the prize 
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APPROVED 


for moist locations without lead sheath 





...and marked for easy identification 


ANW insulated cable has established an enviable oper- 
ating record in network service. Under extreme exposure 
to moisture and other adverse conditions, ANW has 
performed without a single reported failure. 

The remarkable characteristics of this type of insul- 
ation, principally moisture-resistance, were soon recog- 
nized as ideal for other uses, particularly where hereto- 
fore only lead sheathed cables had been applicable. After 
careful tests, Underwriters’ Laboratories has now given 
approval for the use of this type cable in moist locations 


EASY TO IDENTIFY — without lead sheath. See letter below. 
Easily identified, this cable is plainly marked every 
MARKED EVERY FOOT ; foot as illustrated — for installations under jurisdiction 
of the National Electrical Code. 
Important economies are possible by using ANW 
insulated cables for your next job. 38425 


SEND FOR BOOKLET DESCRIBING THESE 
IMPORTANT IMPROVEMENTS IN CABLE 
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: ZIMMERER “ANW ” is highly resistant to solvent “ANW”’ is easily handled in extreme 


action of oils, acids and alkalis temperatures 
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Installations of Automatic Electric Water Heating for 











“Steam” Cleaning in Garages, Service Stations, etc. 





Tank Average Tank Average 
Size Consumption Size Consumption 
Gal. Mo. Kw.-Hr. Use Gal. Mo. Kw.-Hr. Use 
40 8 194 On each major repair job to clean engines, dif- 40 6 375 Clean motors and parts. Occasional car 
ferential, transmission, etc. Cleans used cars washing. 
before resale. 66 9 192 Cleaning motors, parts, washing cars. Thaw- 
40 9 322 Cleans parts, car washing. ing radiators and brakes. 
40 7 242 Thawing frozen brakes, radiators, warming 40 4 420 Motor cleaning, car washing. 
motors. Cleans shackles before greasing. 82 6 443 Motor and parts. Washing cars—mixed with 
40* 15 339 Washes grease rack, floors and parts. Hot cold water. 
water for wash room. Does not use “gun.” 52 7 320 Motor cleaning lavoratory. 
40* 8 100 Cleans motors, parts, grease rack. 52 7 285 Motor, parts cleaning, washing cars, lavora- 
52 7 163 Cleans gas engines. Also home laundry use. tory. 
52 2 740 Cleans motor, chassis, car washing. 52 5 384 Car washing only. 
52 9 586 Car washing only. No “gun”. 40 5 377 Car washing only. 
40* 8 418 Motors. Also cleans oil off car bodies before 82 S 1,300 Car washing—100 cars per month. Occa- 
repainting. sional cleaning motors, chassis. 


* Non-adjustable thermostats. 





Roy C. Whipple, architect, both of 
the company, have so perfected their 
technique of consolidating and di- 
gesting facts pertaining to a particu- 
lar proposed kitchen that they can 
turn out a recommendation—in the 
form of a folder for the customer. 
complete with illustration—in two 


hours. Furthermore, their recom- 
mendations are hard to improve 
upon. 


Results of such a program are 
hard to measure, especially in a case 
like the above, where alterations and 
improvements in the program have 
been going on continually. In the 
Idaho territory, however, a steadily 
increasing acceptance of the electric 
idea by new home builders is testi- 
fying to the program’s success. 


Tests Usage of 


Commercial Heaters 
By A. H. WEGNER 


Manager Commercial Sales, 
Washington Water Power Company, 
Spokane 

Sales of an automatic off-peak type 
water heater to small garages, serv- 
ice stations and car washing estab- 
lishments will bring an average con- 
sumption of 370 kw.-hr. per month, 
according to a recent survey of 
eighteen such installations on the 
lines of the Washington Water Power 
Company. Experience indicates that 
the tendency is to undersell as re- 
gards tank capacity, for when the 
operator learns what the installation 
does in the way of reducing labor a 
standard 40-gal. tank usually will 
not provide sufficient storage. No 
tanks smaller than 52 and preferably 
66-gal. should be sold. 

This particular market for water 
heaters grew out of an installation 
in a small service-station garage 
where a substitute was desired for 
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the more expensive steam-producing 
cleaning installations. By employing 
a mixture of hot water and com- 
pressed air a satisfactory substitute 
for steam was produced for use in 
washing car motors and other grease- 
incrusted parts. A DeVilbiss type 


“CW” air-water washing gun is the 
medium used for producing the 
stream of “steam.” 

Operating data on eighteen of 
some 25 installations made in Wash- 
ington Water Power territory are 
shown in the table above. 


Luminous Front Goes Rural 


By W. J. FETZER 
Lighting Division, 


Cincinnati Gas & Electric Company 


Walker’s Coffee Shop is interesting 
in that it typifies a practical attempt 
at a luminous store front with a 
minimum cost. 


This installation has converted an 
uninviting red brick store which had 
lost all eye appeal into an easy-to-see 
eat shop. In this country town of 
1,800 population, where there are 
comparatively few, if any, light spots, 
this location is a beacon for all vil- 


lagers who enjoy that late snack, not 
to mention the additional stops by 
tourists and hometowners for even- 
ing dinner. 

Gratifying results have been re- 
ported since this installation was 
made, consisting of 76 15-watt lamps 
spaced on 9-in. centers. The front 
unit is 22 ft. in length and the side 
10 ft. Both are 9 in. deep with 18-in. 
face. Water-tight access panels are 
on top of the unit. An imaginative 
before picture can be found in this 
illustration. Note the opal glass globe. 





Thousands of small commercial customers in hundreds of country towns can 
build business for themselves and for utilities by inexpensive luminous fronts, 
similar to this one promoted by Cincinnati Gas & Electric 
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TODAY 
ae Ata 


Chromel, discovered 32 years ago, is better today than ever before— 
because of continuous research, and a policy of re-investment of profits 
in the latest equipment. Hence, the heating-appliance industry, and its 
dealers, have always had high confidence in Chromel for heating-elements. 
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Protective Equipment 


New protective devices announced by 
this company include: (1) A 15-kv. oil 
circuit recloser for maintaining service 
on suburban and rural lines and (2) a 


Type “HDD” 
relay, left; two 
types, for two- 
winding and 
three - winding 
transformer 
protection “FP- 
119” oil circuit 
recloser, right. 
General _Elec- 
tric Co., Schen- 
ectady, N. Y. 
high-speed, percentage differential 
for transformer protection. New recloser 
is instantaneous in operation on over- 
current, provides a three-second time in- 
terval before reclosing and _ operates 
through a cycle of three reclosures before 
lock-out. Relay effects a combination of 
harmonic and percentage restraint prin- 
ciples in operation; average operating time 
varies from approximately two cycles just 
above pick-up to less than one cycle 
above forty times pick-up. Each type has 
two electrically separate circuit-closing 
contacts, one of which is provided with a 
series target. Each contact will make cur- 
rents up to 30 amp., but this current must 
be broken externally. 


relay 


Voltage Regulator 


“Voltrol’” voltage regulator for panel 
mounting; a.c. voltage range 0 to 135. 
Acme Electric & Mfg. Co., Cuba, N. Y. 
New, more compact, panel type voltage 
control is offered to fit as an integral part 
of modern electrical testing apparatus. 
Basically, the unit consists of a heavy- 
duty auto-transformer, with self-lubricat- 
ing rheostat contacts that tap the indi- 
vidual turns of the winding, to provide a 
more accurate conirol of the output voltage. 


Wiring Devi 
iring Vevice 

“Hinjon Junior’ combination tee-paral- 

lel tap. Thomas & Betts Co., Elizabeth, 

N. J. 

New universal type tap is offered by this 
company in three body sizes to take any 
type of wire, cable or tubing from 1/0 
to 500,000 circ.mil on the main and Nos. 
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EQUIPMENT 


14 to 4 on the branch. Tap is of one- 
piece construction and only slightly larger 
than the cable, over insulation, for ease 
in taping. 

o 


Rubber Insulation 


“Simplex-ANHYDREX AA-LL” rubber 

insulation for wires and cables. Sim- 

plex Wire & Cable Co., Cambridge, 

Mass. 

Low water absorption, high electrical 
qualities, long life and heat resistance are 
said to be combined, for the first time, in 
this 60 per cent rubber insulating com- 
pound. It is thus a heat-resistant insulation 
suitable for submarine service or a sub- 
marine insulation suitable for high-tem- 
perature service. With increased heat re- 
sistance, it is said also to allow increased 
current-carrying capacity, by reason of the 
higher allowable conductor temperature. 


Electrode for Cast Iron 


“Softweld”’ electrode; size, 5/32x16 in. 

Lincoln Electric Co., Cleveland, Ohio. 

This company has brought out a heavily 
coated “shielded arc” electrode designed for 
depositing a soft machinable alloy on cast 
iron. Its suggested uses include correcting 
machining errors, filling up defects, pro- 
ducing a very soft, machinable, drillable 
weld in grey cast iron. 


Oil Circuit Breaker 


A manhole-type oil circuit breaker is a 
recent addition to this company’s line. 
A submersible breaker for use in under- 
ground distribution systems, it may be 
used outdoors. Automatic features may 
consist of 1, 2 or 3 trip coils and bush- 
ing-type current transformers. 


Class “50-M Turblator’’ oil circuit 
breaker; 200, 400 and 600 amp., 7.5 kv.; 
50,000 kKva. interrupting capacity. Rol- 
ler Smith Co., New York, N. Y. 


AVAILABLE 


Electroplating Kit 


As a construction and maintenance aid 
for the electrical utility and industrial 
fields, this company has recently developed 
a rapid electroplating process. Designed 


“Rapid Electroplater;” industrial kit, 
No. 750, shown; thickness of silver 
platings range from 0.0001 to 0.002 in. 
Rapid Electroplating Process, Inc., 1414 
South Wabash Ave., Chicago, Ill. 
chiefly for service in repairing worn plated 
parts without dismantling the equipment, 
the scheme makes use of plating com- 
pounds which have a jelly-like consistency 
and are applied directly to the object by 
brush. Current for plating is supplied by 
a transformer-rectifier which plugs into a 
110-volt a.c. circuit, or may be obtained 
from dry cells. Silver plating of contact 
surfaces is a suggested electrical equip- 
ment application; silver contact surfaces 
for aluminum are said to be under test. 


Industrial Lighting Unit 


‘‘Locklite’ hood; embodied in standard 

industrial reflectors. Westinghouse Elec- 

tric & Mfg. Co., East Pittsburgh, Pa. 

With a new electric and mechanical dis- 
connecting device for industrial reflectors, 
it is said to be impossible to light the lamp 
until the reflector is locked in place. Each 
unit consists of two parts—a hood and a 
receptacle into which the reflector with 
lampholder fits. When the lugs on the 
neck of the reflector lock into the slots of 
the hood the electrical connection is made. 
This is accomplished by giving the reflector 
a clockwise turn of 60 deg. 


Welding Cable 


“Kickless’ cable; in four sizes. Clark 

Controller Co., Cleveland, Ohio. 

Special electrical construction of this 
water-cooled cable is said to permit the 
passage of about 50 per cent more welding 
current than is passed by separate cables 
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HIGH STRENGTHGOPPER con pvuctoers 


ane COMPLETELY NON-RUSTING 


ISE conductor selection asks that there On this Copper Rural Power Line, built with 
be NO rustable wires in high strength Copperweld-Copper, the rugged three wire con- 
conductors; that both the “strength wires” and _ ductors are completely non-rusting. Each wire in 
the “conductor wires” have the | this stranded conductor has all 
rust resisting life of COPPER. the rust resisting life of Copper. 


COPPERWELD-COPPER 
THE HIGH STRENGTH COPPER CONDUCTOR 
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of comparable size. It is intended for 
connection between the secondary taps of 
a welding transformer and a portable weld- 
ing gun. Around the central rubber core 
are helically wound, flexible, tinned cop- 
per cables. For alternate polarity, these 
cables are separated by a corrugated live 
rubber spacer, the whole inclosed in a 
flexible, wire and woven fabric reinforced, 


rubber tube. This construction permits 
circulation of cooling water in direct con- 
tact with the stranded copper cable. 


PERFECTED PRODUCTS OF OVER FORTY Giron Breaker Pemcle 
CMM AD TAT CR DIM LS SUCH | for comercial “indus 


tional use. Type illustrated is shown with 


DOUBLY 
PROTECTED 


against 


WEATHER EXPOSURE 


Maximum protection against the 
constant attacks of the elements is 
assured by the double-thick coating 

of zinc spelter applied by the Oliver iggy “ae Can eee 


. ae . ble mounti for the interiors. Square 
Special Hot Galvanizing Process. D Ce, Detrot, Mich 


ae Se 


an 


That is why Oliver has been a standard 


main circuit breaker, but is also available 
specification among economy-minded with main lugs only. It can be secured 

we - : with any number of single-pole or double- 
transmission line engineers for more pole breakers in branches, except that any 


one panel is limited to 40 breaker poles. 


than 40 years . . . why Oliver Pole 
Line Materials deliver the maximum ; Schering Bridge 
service per dollar invested. Used to measure the dielectric properties 
of insulating materials at powerline fre- 
quencies, this bridge includes in its ap- 
plications the testing of materials used as 


OLIVER IRON AND STEEL — i ~ ae 
CORPORATION ee “ype “ATL-A” Schering Bridge: powe 


‘ is input, 30 watts ee 8. 60- 
PITTSBURGH * PENNSYLVANIA en all so 


dielectrics in capacitors and as insulation 
in transformers, cables and electrical ma 
chinery. A substitution method of measure- 
{ ment is used; voltage applied to the sample 
under test can be varied between 0 and 
1,100 volts. Capacitances up to 1,000 
Wee oy keh a Oe m.mfd. can be measured with an accuracy 
of plus or minus 1 m.mfd., it is claimed; for 
small samples, power factors up to 80 pe 
cent can be measured. 
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OTHER 
ROCKBESTOS 


FEATURES 





CARRYING CAPACITY 


Rockbestos’ greater carrying capacity 
saves conduit replacement, labor and 
money. 
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IT IS HEATPROOF 


ee a 
Rockbestos insulation, made of as- 
bestos, does not deteriorate under 
heat. It’s flameproof, too. 
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ROCKBESTOS BLOOM IT IS PERMANENT 


Rockbestos is always “as good as 
The old horticultural magician, if he were alive today, could eae ee 
saturate a Rockbestos insulated cable with all kinds of oil—rub it 
down with thick gooey grease—day after day—but he’d never be IT SAVES 
able to make it “bloom.” 
Rockbestos insulation, made of inorganic asbestos is inert to the 


blooming, swelling and rotting action of oil, grease and corrosive 





fumes. It has greater resistance to insulation-destroying agents than G Sea <= & 
any other type of wire you can buy, and in addition is absolutely GY Gere MAINTENANCE 
= WORK 


heatproof and fireproof. Coal mines, refineries, chemical plants, 
Rockbestos wired circuits eliminate 


heat-treating and engine rooms are only a few of the places where fcupentk anil angetalee: eentnenaiees: 


Rockbestos is used in permanent, money-saving installations. oO s 2 “2 on 
¢ i XS ms "3 ; ‘ 
os Ee, SAT ™ 
replace it with Rockbestos. If you want to try before you buy send OR WO 
Z 
sp _ 


for test samples. Rockbestos Products Corporation, 907 Nicoll St., & ie 


New Haven, Conn. > eee A 
, WS ae ae 


IF YOU HAVEN'T SENT IN FOR YOUR COPY OF a IT IS VIBRATION-PROOF 
THE NEW NO. 10-E BULLETIN . .. WRITE TODAY! eo 


crack, open up, or fall off. 


If the wire you are now using is failing under severe conditions 
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Inquiries are 
solicited for 


HOT ROLLED COPPER RODS 


BARE and TINNED COPPER 
WIRE 


(In rounds, flats and squares) 


BARE and TINNED STRAND 
URC WEATHERPROOF WIRE 


COTTON, PAPER and 
ASBESTOS MAGNET WIRE 


(In rounds, flats and squares) 


RUBBER INSULATED WIRES 
and CORDS 


LEAD COVERED CABLES 
NETWORK CABLES 
SERVICE ENTRANCE CABLES 


ROME "60" 


That New Tough 60% Jacketed 
Heavy Duty Portable Cord 


e 
ROME CABLE 


CORPORATION 
Ridge Street 
ROME, N. Y. 


SALES OFFICES: 

New York 
Cleveland 

Richmond 


Chicago 
Pittsburgh 

Philadelphia 
Los Angeles 


Boston 
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Conduit Bender 


Bending or straightening steel conduit is 
included in the applications of this new 
portable hydraulic-powered unit, which will 


“Porto-Power” pipe and conduit bender; 
bending shoes handle 1-, 14-, 1%- and 
2-in. diameter conduit or tubes. Black- 
hawk Mfg. Co., Milwaukee, Wis. 


operate in horizontal, vertical or angular 

positions. An automatic retracting ram is 

used: it is said to develop 10 tons of power. 

The tool is intended for cold-bending work. 
e 


Automatic Fuses 


A bimetallic strip is attached to the fuse 
element in this new renewable-type fuse. 
As the temperature of the fuse link in- 
creases with load, one end of the strip 
moves away from the link to close a con- 
tact, giving an alarm at a predetermined 
load, which may be from 75 to 125 per cent 
of fuse rating. Time-delay characteristics 
are built in the fuse to make overfusing 
unnecessary. 


“Robot” fuses; in knife-blade terminal 
sizes from 61 to 600 amp., voltages up 
to 600. Champion Electric Fuse Co., 
784 Broadway, New York, N. Y 


e 
Transmission Cable Tester 


“Insulation Compactness Tester’ (see 
also Electrical World, November 5, 
1938, page 82). Central Scientific Co., 
Chicago, Ill. 


Working in conjunction with engineers of 
the Detroit Edison Company, this com- 
pany has developed an instrument for test- 
ing for mechanical uniformity of solid- 
type, high-voltage underground power 
transmission cable. Both torsion and pene- 


tration tests are made with the one in- 
strument, a separate mechanism being pro- 
vided for each measurement. In the torsion 
test the torque required to twist a small 
flat needle, inserted between adjacent 
layers of insulating paper, through a small 
angle, is measured. In the penetration test a 
weight is dropped through a standard dis- 
tance to drive a needle into the insulation. 


& 
Overhead Conveyor 


A rubber tire serves as the drive wheel 
on this new conveyor, for use in automat- 
ically transporting loads over an overhead 
track system. Drive shaft is supported in 
ball bearings on each side of this wheel and 
the motor is mounted under the main frame. 
Unit is said to be perfectly balanced with- 


““MotoVeyor;” speed range from 60 to 
600 ft. per minute. Louden Machinery 
Co., Fairfield, Iowa. 


out the addition of counterweights to make 
it hang plumb. It may be built into cab 
or step on platform, so that the operator can 
accompany the loads, and may also be used 
in power-driven cranes. 

* 


Electric Switch 


This pressure switch was developed to 
handle materials that would solidify if 
trapped in a pipe line or valve casing and 
allowed to cool. The diaphragm actuating 
the switch is at the casing and allows 
material to drop away freely when flow 
ceases. Switch mechanism is the customary 
over-center snap-action type; switches are 
offered to open or close on rising pressure. 


“Figure 271’ pressure switch; for two 
standard pressure ranges, 8 to 140 lb. 
and 15 to 245 lb.; in two sizes, 1 and 
2 in. Rugeles-Klingemann Mfg. Co., 
Salem, Mass. 


ErectricaL Wortp # December 3, 1938 





y fp 


Wanutactwu 


Orders Big Turbines 


for Grand Coulee 


Three 150,000-hp. turbines have been 
ordered by Secretary of the Interior 
Harold L. Ickes for the Grand Coulee 
Dam power plant. Two contracts were 
awarded for furnishing and delivering 
electrical apparatus. One was awarded 
to the Newport News Shipbuilding & 
Dry Dock Company on its bid of 
$1,477,200 for the three vertical-shaft 
hydraulic turbines for units Ll, L2 
and L3 in the left powerhouse at Grand 
Coulee Dam. The other was awarded 
to the Woodward Governor Company, 
Rockford, Ill., on its bid of $67,854 
for three oil-pressure, actuator-type 
governors, with pumping equipment, 
for regulating the speed of the tur- 
bines. 

The initial power development will 
include the completion of the left 
power house and the installation of the 
three main generating units and two 
station-service generating units, and 
will include also the construction of the 
foundation for the right power house. 
It is expected that the first unit will 
go into operation in January, 1942. 


* 
New Refrigerating Standards 


Equipment standards have recently 
been published by the Refrigerating 
Machinery Association, according to an 
announcement by its Washington office. 
These equipment standards represent 
the first of a series to result from the 
broad standardization program which 
the association initiated a year or so 
ago. 


Domestic Copper Shipments 
Reach New High in October 


Domestic stocks of refined copper 
were reduced 25,781 tons during the 
month of October, totaling 267,299 at 
the end of the month. This reduction 
was due largely to a sharp increase 
in deliveries to domestic customers, 
which amounted to 69,827 tons in Octo- 
ber, the largest for any month since 
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June, 1937, as reported by the Copper 
Institute. 

Producers are reported as seeing de- 
liveries maintained at a_ satisfactory 
rate, with a few in the industry ex- 
pecting November shipments to com- 
pare favorably with those of last month. 
Mine output rose in October and is 
scheduled further to increase in No- 
vember. 


Ten-Month Earnings 
Statement Issued 


The following manufacturing companies 
have recently issued reports on operations: 


CATERPILLAR TrAcTOR—Net profit for 
ten months ended October 31 totaled 
$2,421,496 after expenses, depreciation, 
interest and provision for federal income 
taxes. Net profit for corresponding months 
of 1937 amounted to $9,686,508. Net sales 
for the 1938 period $41,331,330, against 
$57,906,054 for the similar period last 
year. For October the company showed 
a net profit of $349,395 and net sales 
totaling $3,870,253. This compared with a 
net profit of $550,572 and net sales of 
$3,500,495 reported for October, 1937. 

CONTINENTAL DiaMonD Fisre—Nine 
months to September 30: Net loss, $603,- 
920, contrasted with net profit last year 
of $377,504. September quarter: Net loss, 
$166,794, contrasted with $53,878 earned 


in similar quarter a year ago. 
2 


Electrical Exports Increase 
in October Over September 


Exports of electrical machinery and 
apparatus during October totaled $9.- 
190,000, against $7,299,000 in Septeim- 
ber and $10,254,000 in October last 
year, according to the Department of 
Commerce. For the first ten months 
these exports amounted to $84,325,000, 
against $93,627,000 in the correspond- 
ing period a year ago. 

Exports of household refrigerators 
during October amounted to 12,752 
units, valued at $974,000, as compared 
with 12,057 units, valued at $989,000, 
in September and 10,296 units, valued 
at $864,000, in October last year. For 
the first ten months exports totaled 
124,593 units, valued at $9,437,000, as 
against 149,198 units, valued at $11,- 
211,000 in the same period a year ago. 


”Z AND MARKETS 


Electric Apparatus 
Ordered by Ickes 


Turbines, governors and generators 
for the Elephant Butte power plant, 
Rio Grande project, New Mexico-Texas, 
and the Green Mountain power plant, 
Colorado-Big Thompson project, Colo- 
rado, have been ordered by Secretary 
of the Interior Harold L. Ickes. 

Three vertical-shaft, 11,500-hp. hy- 
draulic turbines for the Elephant Butte 
power plant and two vertical-shaft, 
15,000-hp. hydraulic turbines for the 
Green Mountain power plant will be 
furnished by the Newport News Ship- 
building & Dry Dock Company on its 
bid of $128,470 and $97,790 respec- 
tively. 

The five governors with pumping 
equipment for regulating the speed of 
the turbines for both power plants will 
be furnished by the Woodward Gov- 
ernor Company of Rockford, Ill. Con- 
tract was awarded on a bid of $35,919 
for the three at Elephant Butte and 
$23,946 for the two at Green Mountain. 

Allis-Chalmers Manufacturing Com- 
pany was awarded the contract for the 
generators—three 9,000-kva., vertical- 
shaft, alternating-current generators 
for the Elephant Butte and two 12,000 
kva. of the same kind for Green Moun- 
tain. 

All of the apparatus will be installed 
by the Bureau of Reclamation, which 
is in charge of the construction of the 
Elephant Butte and Green Mountain 
power plants. 


Westinghouse Sees Better 
Business in Near Future 


Although there has been no definite 
upturn in the amount of business on the 
books of Westinghouse Electric & Manu- 
facturing Company, “it is confidently 
expected that improvements will be 
noticed in a relatively short time,” the 
company stated in a Thanksgiving proc- 
lamation to employees and stockholders. 
“The future looks brighter,” it was 
stated. 

The company pointed out that there 
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MULTIPLEX 
OVERALL METER ENCLOSURES 


(for ganging single phase meters) 


(Fig. C) 


Multiplex Overall Meter 
Enclosures are made in a 
variety of styles and sizes 
to meet requirements. 


The multiplex method of gang- 
ing single phase meters saves 
space, gives full protection and 
is easily and economically 

. (Fig. E) 
accomplished. 


Write for information on Superior Overall 
Meter Enclosures. 


Superior Switchboard 


& Devices Company 
CANTON, OHIO 


*Been at it Since 1920 
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are 42,806 employees on the payroll of 
the company and that employees re- 
ceived an extra 3 per cent in Novem- 
ber under the company’s wage and 
salary plan. 


Manufacturers Make 
Sales Assignments 


Manufacturing companies have re- 
cently announced the following assign- 
ments to their sale staffs: 


Triangle Conduit & Cable Company 
has appointed Donald W. Droll repre- 
sentative in the states of Michigan, Ohio, 
West Virginia and Kentucky, east of 
Frankfort, with headquarters in Detroit. 
Mr. Droll has been connected with the 
Westinghouse Electric & Manufacturing 
Company, for twelve years was with Clay- 
ton-Mark Company of Chicago, and more 
recently has been doing special sales 
work for the Wheeling Steel Corporation. 

Ohio Brass Company announces that 
Claude R. Kingsbury, with headquarters 
in Seattle, Wash., will take over the ter- 
ritory formerly handled by J. W. Watkins, 
who is leaving the employ of the company. 
Mr. Kingsbury has been with the com- 
pany since 1927, first at the Barberton 
insulator plant where he was in charge of 
the electrical laboratory, and more re- 
cently at the Mansfield plant on street rail- 
way and trolley coach engineering. 

R. E. Uptegraff Manufacturing Com- 
pany, Pittsburgh, Pa., has announced the 
appointment of F. T. Materson as repre- 
sentative in the Detroit territory, with 
headquarters at 13336 Livernois Avenue. 


Electric Truck Shipments 


Domestic shipments of electric in- 
dustrial trucks and tractors, as re- 
ported by ten manufacturers, repre- 
senting the entire industry, totaled 33 
for October, as against 51 in Septem- 
ber and 163 in October last year, ac- 
cording to the Department of Com- 
merce. For the first ten months domes- 
tic shipments amounted to 574, as 
compared with 1,473 in the same 
period a year ago. 


ae 
Orders Hiwassee Dam Unit 


Westinghouse Electric & Manufactur- 
ing Company has secured an award 
from the TVA for a 64,000-kva. genera- 
tor unit and accessories to be installed 
in hydro-electric power plant at Hiwas- 
see Dam. 


New York Metal Prices 


Nov. 22, 1938 Nov. 29, 1938 
Cents per Cents per 
Pound Pound 


Copper electrolytic. ... 11.25* 
tod Aon. S. & R. price. 5.10 
Antimony oe 
Nickel ingot 

Zine spot 

Aluminum, 99 per cent. 


* Delivered Connecticut Valley. 
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Field Reports on Business 


Expanding trade over the next few months is indicated by the volume of orders 
being placed for electrical equipment. Brisk buying is noted in some lines, 
while in others a seasonal lull is being experienced. Manufacturers report that 
inquiries are more active for heavy equipment. 


NEW YORK 


The seasonal lull in business in some 
lines is not expected to be of long dura- 
tion as the Christmas rush will speed up 
production. Utility purchases have been 
slow, but this is attributed in part to work 
on the filing of integration plans with 
the SEC. Another factor holding back 
utility buying on a large scale is methods 
of financing. 

Westinghouse told employees and stock- 
holders in a Thanksgiving proclamation 
that a definite upturn in business is ex- 
pected in the near future. Other manu- 
facturers also are optimistic regarding 
the future. Inquiries have been more 
active of late, with the expectation that 
specifications will soon be completed for 
actual placing of orders. Estimates on 
1939 utility construction budgets vary 
considerably, but a total larger than this 
year is expected. 

Retail outlets are revising upward their 
expectations on Christmas trade. Meet- 
ings here indicate that the improvement 
will be countrywide and is likely to pro- 
vide the ‘impetus to carry over well into 
the spring. Opinion is general that pri- 
vate spending must take up the slack 
when the government begins to curtail. 
Efforts to carry this out is seen in the drive 
to put private funds to work. 


NEW ENGLAND 


Central Maine Power Company has pur- 
chased an 8,000-kva. vertical type gen- 
erator from the General Electric Company 
for installation at its new Solon hydro- 
electric plant. Interest in electrical power 
equipment in this district is encouraging: 
small motor orders are in good volume. 
Crompton & Knowles, Worcester, Mass., 
has begun shipment of a large order for 
300 rayon looms for England; sixteen es- 
calators, each driven by a 10-hp. motor, 
with a capacity of 96,000 passengers per 
hour, have been installed by G. Fox & 
Co.’s department store, Hartford, Conn. 
This company also has installed a Plain- 
ville Electrical Products Company switch- 
board 35 ft. long. 

New substation apparatus for a 1,500- 
kva. substation in Hingham, Mass., will be 
bought soon. About $2,200 was involved 
in equipment to be used for additions and 
extensions to substations in the Maine 
area, according to one representative. 

An announcement that the Procter & 
Gamble Company will erect a large soap 
works on Fore River, Quincy, Mass., pres- 
ages some attractive orders for both me- 
chanical and electrical machinery. During 
the past week a contract was made with 
Quincy (Mass.) Light & Power Company 
for electric dredging in the Town River 
involving a load of 1,200 kw. 

A nationally known furnace manufac- 
turer reports an increase in inquiries for 
small heat-treating furnaces up to 50 kw. 
his company sold five furnaces for mid- 
West delivery recently and reports nego- 
tiations pending for several to be used 
in the machine tool industry. Wiring con- 
tracts continue to receive attention and re- 
juirements for supplies amount to con- 
siderable volume. During the past week 
Boston Edison output reached an all-time 
one-day record of 4,164,335 kw.-hr. 
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PACIFIC COAST 


Brisk buying in an unusually early holi- 
day season is reported and wholesalers 
are thus hopeful of reorders to replenish 
dealers’ Christmas stocks. Leading ma- 
jor appliances are radio receiving sets, 
with emphasis upon better consoles and 
refrigerators. Aided by warm November 
weather, approximately $15,000,000 in 
line construction work and substation ad- 
ditions is foreseen in the Pacific North- 
west because of Bonneville and Grand 
Coulee service extensions, the Aluminum 
cable order of approximately $1,000,000 
being the largest of its kind ever placed. 

Mare Island Navy yard records a $170,- 
889 award for its radio transmitting sta- 
tion and a $600,000 machine shop job. 
The War Department is to construct a 
$3,700,000 hospital at Fitzsimmons, Colo., 
and a $1,500,000 air corps barracks for 
3,200 men at Hickam Field, Hawaiian 
Islands. San Francisco has awarded a 
$53,960 electrical contract for its new 400- 
bed hospital. Some good direct and in- 
direct industrial plant machinery business 
is reported, topped by a $450,000 order 
from Pacific Gas & Electric Company cov- 
ering switchgear for three steam plants 
it is erecting at Avon, Martinez and Oleum 
to handle loads of nearby oil refineries. 
Other switchgear orders totaled $60,000 
for Hawaiian sugar plantation service and 
$20,000 for a northern California match 
plant. The price market is becoming 
fairly stable and has been strengthened 
by 10 per cent advances in staple items 
rather than complete lines. 


CHICAGO 


The various branches of the electrical 
industry report business moving steadily 
forward, week after week. Sales of indus- 
trial apparatus have registered substantial 
gains over the past three months. Orders 
for industrial and commercial lighting 
equipment show considerable improve- 
ment, although the level remains under 
last year. Appliances are moving at a 
more rapid pace, the smaller items making 
an especially good showing. Wire and 
cable sales show moderate gains and pole 
line hardware is more in demand. 

REA allotments made in the past week 
total $1,200,000 for line construction in 
several down-state counties. PWA _ con- 
tracts recently awarded include $425,- 
000 for electrical equipment. Other orders 
reported last week include motors and 
control apparatus, transformers and con- 
veyers to cost approximately $500,000. 
Electric power output was slightly below 
the previous week but 2 per cent above 
the comparable week last year. 

Of 47 manufacturers reporting sales to 
the Electric Association for October, 25 
show an increase over September, while 
33 report a decline from October, 1937, 
Residential building in the city and 
suburbs last month increased 41 per cent 
over the same month last year. An en- 
couraging sign was the sharp upturn 
made in retail trade throughout the Mid- 
dle West, sales passing last year’s level 
by 1.5 per cent. 

Activity in the steel mills district con- 
tinues to gain. 
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No loose parts 
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REA Appoints M. M. Samuels 
Chief Operations Engineer 


M. M. Samuels has resigned from 
the Federal Power Commission to 
become chief operations engineer for 
the Rural Electrification Administra- 
tion, reporting to C. A. Winder, di- 
rector of operations. Mr. Samuels 
has been with the FPC since July, 


1934, engaged successively in the elec- 
tric rate survey and as rate engineer 
for the New York regional office. 

He is responsible for the glossary of 
power terms adopted by the commis- 
sion and for a report on special power 
contracts, as well as for the chapter 
on power transmission and distribution 
in the National Resources Committee’s 
report on technological trends. Prior 
to his government experience he was 
for twenty years connected with the 
J. G. White Engineering Corporation. 


> J. F. O’Brien, who recently resigned 
as manager of the advertising, sales 
promotion and publicity departments 
of the Westinghouse Electric & Manu- 
facturing Company, has been appointed 
director of electrical research for the 
John B. Pierce Foundation, New York. 
The foundation was incorporated in 
1924 for the purpose of research, edu- 
cational, technical or scientific work in 
certain designated fields “for the in- 
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crease of knowledge to the end that 
general hygiene and comforts of human 
beings may be advanced.” 


> James Dixon has been appointed 
assistant general manager and chief 
engineer of the Ridgway (Pa.) works 
of the Elliott Company. This plant was 
formerly the Ridgway Dynamo and 
Engine Works. 


> Ernest T. ANKELE of Victoria, Tex., 
has been named as general superin- 
tendent of operations of the Lower 
Colorado River Authority. Mr. Ankele 
will be in charge of production and 
distribution of power, the physical op- 
erations of the system and maintenance. 
He has been serving in a similar capac- 
ity with the Central Power & Light 
Company for nearly twelve years. 


> H. J. MAuGER, assistant to the presi- 
dent of the Edison General Electric 
Appliance Co., Inc., Chicago, was 
unanimously re-elected to the chair- 
manship of the electric range manufac- 
turers’ section of the National Electric 
Manufacturers’ Association, at the re- 
cent annual meeting. He was chairman 
of the heating device section of 
N.E.M.A. for six years, when that sec- 
tion included the electric range manu- 
facturers. 


> James D. Mortimer, member of the 
executive committee of the North 
American Company, has resigned as 
director of that company and its sub- 
sidiaries, North American Edison Com- 
pany and Union Electric Company of 
Missouri. Mr. Mortimer also resigned 
as vice-president of Union Electric. 

Mr. Mortimer, formerly president of 
the North American Company, also held 
office as a vice-president or director, or 
both, in many other companies of the 
North American System. He was presi- 
dent of the North American Company 
from 1914 until 1920, being only 35 
years old when he was made chief execu- 
tive. He resigned as head in 1920. In 
later years he has served in an ad- 
visory capacity as a vice-president and 
director in various companies of the 
system. 


Lee Clark Heads Committee 
of Modern Kitchen Bureau 


Lee Clark, advertising and _ sales 
promotion manager of the Frigidaire 
division of the General Motors Sales 
Corporation, will become chairman of 
the plan committee of the Modern 
Kitchen Bureau on January 1. He will 
succeed Roger Bolin, Westinghouse 


Electric & Manufacturing Company, 
chairman of the plan committee this 
year. 

Prior to his appointment as Frigid- 
aire sales promotion manager, in 1933, 
Mr. Clark was identified with the Fort 
Wayne Engineering & Manufacturing 
Company. 

. 
> R. A. BAvzari, president of the Mc- 
Graw-Hill Company of California, 
resigned, effective December 1, in 
order to devote more time to his work 
as sales and marketing counselor. 
Howarp EHRLICH, executive vice-presi- 
dent of the McGraw-Hill Publishing 
Company, Inc., has been elected to 
succeed him. Mr. Balzari has been 
retained as publishing counselor for 
both Electrical West and the McGraw- 
Hill Publishing Company and_ will 
remain on the board of directors of 
the California subsidiary, so that his 
sales and marketing experience will be 
available to the company and its ad- 
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TURBINE 


AND HOW TO FIND THEM 


well known to the specially trained and experienced Engineers of the 


TROUBLE 
SPOTS 


**Ocean’’ and **Columbia’’ Insurance Service 


The value of intelligent and analytical inspection of power 
equipment at regular intervals is well recognized by power plant 
operators. To be effective when applied to steam turbines, this INSURERS OF 
service must be rendered by trained specialists @ The engineers INDUSTRIAL OR 


whom the “Ocean” and “‘Columbia’’ Companies entrust with this UTILITY 
POWER 


work are recruited from the industries of the country where they 
PLANTS 


have attained a background of practical operating experience. 
Each one is given a thorough course of training in the construc- 
tion, repair and maintenance of steam turbines at plants of the 
largest turbine manufacturers, and finally, instructed in the par- 
ticular requirements of accident prevention and defect detection. 
They come to your plant with a background of knowledge and 
experience that comes from the inspection of numerous machines 
and intimate contact with their failures @ Modern turbines are 


subjected to high steam pressures and temperatures. They must 
ONE OF THE 
STRONGEST 


FINANCIAL ‘ “1 nica 7 
ORGANIZATIONS elaborate safety devices @ Since these and many similar possi- 


withstand the heavy stresses set up by rapid rotation. Failures 
are possible—and do occur—in spite of exacting construction and 


IN THE bilities must be faced by every turbine operator your turbines 

WORLD should not be operated without the complete protection of 
“Ocean” and “Columbia” Turbine Insurance @ Your own In- 
surance Advisor will furnish full information. 


THE OCEAN EAN | STE 
ACCIDENT tempo | ee ey COLUMBIA 
AND GUARANTEE ee MC Be ee CASUALTY 
CORPORATION, ee ane ee id oy COMPANY 
LIMITED izes 


One Park Avenue, New York, N. Y. 


Pacific Department: 315 Montgomery Street, San Francisco, California 
Canadian Branch: The Ocean Accident & Guarantee Corp., Ltd., Federal Building, Toronto, Ontario 
Cuban Correspondent: Compania Cubana de Fianzas, Amargura 23, Havana, Cuba 





JAGABI  Rheostats 





For fine adjustment and control of electric current, Jagabi Rheo- 
stats are quality instruments of great ruggedness and durability. 
They are widely used both for engineering and laboratory pur- 
poses and for close regulation of electrical equipment and 
electrically controlled manufacturing processes. There are four 
sizes in seventy-six standardized ratings, and numerous special 
types such as for switchboard mounting, for high voltages, etc. 


Please write for descriptive Bulletin 1515-W. 


JAMES G. BIDDLE CO. 


ELECTRICAL AND SCUERRiree. INSTRUMENTS 
ie eee ee ee oe ee ee 8 ef PHILADELPHIA, PA. 








PAPER INSULATED 
VARNISHED CAMBRIC INSULATED 


TELEPHONE CABLE 
BARE COPPER WIRE AND CABLE 
WEATHERPROOF WIRE AND CABLE 
: MAGNET WIRE 
sreciricaTioms”” TROLLEY WIRE 
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SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


PHILLIPSDALE, RHODE ISLAND 
New York, 10 East 40th St. - Chicago, 140 South Dearborn St. - Cincinnati, Traction Bidg. 
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vertisers. Mr. Ehrlich has had broad 
experience in the publishing field in the 
electrical industry. He started the 
Electrical Trade Publishing Company, 
publisher of the Jobbers’ Salesman, in 
Chicago, and later purchased Electri- 
cal Contracting. Shortly after these 
publications were purchased by Mc- 
Graw-Hill he was placed in charge of 
all the company’s electrical maga- 
zines. He became executive vice-presi- 
dent of the company in 1937. 


> J. E. SHEEHAN has become associ- 
ated with the transformer division of 
Line Material Company, and will act 
as sales engineer in the South, making 
his headquarters at Houston, Tex. He 
has been connected with subsidiaries of 
Electric Bond & Share for a number of 
years, and was chief engineer for the 
Houston Lighting & Power Company, 
prior to his recent appointment. 


> J. F. Catvert has become professor 
of electrical engineering at Northwest- 
ern University, Evanston, Ill. Previously 
professor of electrical engineering at 
Iowa State College, Ames, he was once 
associated with the Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, for thirteen years, and was 
lecturer at the University of Pittsburgh 
during his affiliation with the Westing- 
house company. 


> Water JEFFREY has been promoted 
to the position of assistant general 
sales manager of the Leonard refrig- 
erator division of the Nash-Kelvinator 
Corporation. Mr. Jeffrey has been 
with the corporation for nearly nine 
years in various executive capacities in 
both the advertising and sales promo- 
tion departments. He joined Kelvina- 
tor in 1929 as household sales promo- 
tion manager. Later he became ad- 
vertising and sales promotion manager 
of Leonard. For the past few months 
he has served as acting director of 
advertising and sales promotion for 
Kelvinator. 


> Wittiam V. Kine, chief accountant 
for the Federal Power Commission 
since its organization in 1920, was 
presented on November 22 with an 
engrossed copy of a resolution passed 
unanimously by the commission on the 
occasion of his recent retirement, ex- 
pressing its appreciation of his work 
as one of the foremost public utility 
aocountants in the country. Mr. King, 
who was born in Wolfe City, Tex., in 
1872, began his governmental career 
in May, 1909, with the Interstate Com- 
merce Commission. He was trans- 
ferred to the War Department in 1920 
and detailed as chief accountant of 
the first Federal Power Commission 
soon thereafter. He was long active 
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in the battle for a uniform accounting 
system for the electric industry, being 
a member of the first committee that 
promulgated such a system in 1922, 
and also playing a prominent part in 
the more recent system that was 
adopted in 1936 and effective Jan- 
uary 1, 1937. 


> J. Perer EastMAN has been re-elected 
president of the Wisconsin Public 
Utilities Commission at Manitowoc. 
Harry F. Ketiey was elected vice- 
president of the commission and ERwIN 
K. Fanta, secretary while Walter C. 
Staeffler was named assistant secretary. 
Other members of the commission are 
Harvey Kono and Oscar Anderson. 





> Ropert A. Jones, engineer at Gen- 
eral Electric Company’s Buffalo office, 
has been appointed assistant engineer 
for the company in the New York 
district. W. C. PLumer of the G. E. 
Newark office goes to Buffalo as engi- 
neer and L. F. STONE becomes engineer 
at the Newark office of the company. 
Mr. Jones has been with General Elec- 
tric since 1916 and has served in the 
Schenectady, Syracuse and Buffalo 
offices. Mr. Plumer joined the organi- 
zation in 1921 and was located at 
Schenectady before going to Newark 
in 1929. Mr. Stone entered the G. E. 
test course at Schenectady in 1920. 
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@ To executives interested in lower maintenance costs, Pennsylvania's fundamental 
improvements are bound to appeal, especially since these costlier refinements 


are offered without extra cost to the user. We believe they merit your con- 


Since 1922 he has been in the New 
York district. 


> Epwin W. Lanpmeter, chief engi- 
neer of the Wadsworth Electric Manu- 
facturing Company, Covington, Ky., has 
been elected a member of the board of 
directors. His association with the com- 
pany began in the engineering depart- 
ment in 1921. 


> W. H. Dennison has been appointed 
sales manager of domestic refrigeration 
for the Universal Cooler Corporation. 
For five years Mr. Dennison was sales 
manager of the department store di- 
vision of the Norge division, and for 
the past year has been sales manager 
of the Detroit Vapor Stove division, 
Borg-Warner Corporation, from which 
position he resigned to accept this new 
appointment. Mr. Dennison is well 
known in the refrigeration field, having 
organized the Dayton Refrigeration 
Corporation and served as its vice- 
president and sales manager in the 
pioneer days of electric refrigeration. 


> Ben A. CrarkK, electrical engineer, 
Plymouth Motor Corporation, has been 
elected president of the Industrial Elec- 
trical Engineering Society, a Detroit or- 
ganization. After receiving his elec- 
trical engineering degree from the Uni- 
versity of Toronto in 1921, Mr. Clark 
engaged in power house construction in 
Ontario. In 1926 he joined the Chrysler 
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POWER TYPE FEATURES 


Pennsylvania uses CIRCULAR coils in ALL distribution transformers, the same type as 
offered in power transformers. Such coils are balanced radially and axially to resist 
short-circuit stresses . thus promoting longer life! 


SAFE PLIABLE INSULATION 


Being of the open type, these circular coils are treated in VARNISH, instead of com- 
pound. Treating temperature is limited to 105°C, . . . thus keeping sate 
and pliable. 


insulation 


CONVENIENT BUSHING ATTACHMENT 


Pennsylvania's stud-type bushings are bolted from exterior, 


eliminating 
handling tools inside tank 


. thus providing ease of maintenance. 


necessity for 


OVERLOADS WITH SAFETY 

Pennsylvania's open type coil construction results in low temperature gradient between 
copper and oil, . thus permitting higher overloads with safety! 

NEW STURDY TANK CONSTRUCTION 


Pennsylvania recently introduced a round tank with curled top and locked seam-weld 
bottom, thus providing ideal bearing for gasket and a triple thickness of metal at bot- 
tom where tank is subject to greatest abuse. 


TRANSFORMER COMPANY 


ISLAND AVENUE, N. S., PITTSBURGH, PA. 
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Corporation in Detroit and in 1928 
he transferred to Plymouth. 


=<aih\ \<] OBITUARY 
eran oe H. C. Abell 


Qy, 
na ay 


WL} 
: Harry C. Abell, prominently identi- 
fied with the Electric Bond & Share 
group of public utilities from 1921 
until his resignation in 1933, died in 
New Orleans, La., November 24, after 
a week’s illness. He was 69 years of 
age. 

Mr. Abell became a vice-president 
of the Electric Bond & Share Com- 
pany when he joined the system in 
1921 and he served as president of the 
National Power & Light Company from 

—you're getting "DIXIE" dense longleaf yellow pine | the time of its formation in 1925 until 
iulss~annnpuaee for uniform strength wk durability. | his retirement from active business five 
Furthermore, you'll find them in exact accordance with | years ago. In addition to these execu- 
your specifications. If they are not for you, why not | tive offices, he relinquished his posi- 
let us quote on your requirements? tion as director of National Power & 
Light Company, vice-president and di- 
rector of Electric Power & Light Cor- 
poration, as director and chairman of 
the Memphis Power & Light Company 
and as vice-president and director ot 
the New Orleans Public Service Com- 


JACKSON LUMBER COMPANY | "2’ssise 0: winnines, Man, and « 


graduate of the Armour Institute of 
LOCKHART, ALABAMA Technology, Mr. Abell was connected 
A CROSSETT WAT 2 ek GAT#5 1 N DUSTRY | with the Canadian Pacific Railway, the 


Belding Motor Company of Chicago, 
STEEL STRAND «+ TELEPHONE WIRE Canadian General Electric Company, 


the Anchor Line and the International 


DENSE LONGLEAF 
PILING, POLES & 
LUMBER "DIXIE" Poles, Piling and Construction lumber... . 
PRESSURE TREATED _all dense longleaf yellow pine . . . are available untreated 
WITH CREOSOTE OR or pressure-treated with Creosote or "WOLMAN SALTS" 
“WOLMAN SALTS" _ preservative; also pre-fabricated to specification. 


Navigation Company. Later he joined 


supervised public utility companies, 
and later served with American Light 
& Traction Company, which was spon- 
sored by the McMillin interests. 

For a number of years Mr. Abell 
took an active interest in the activities 
of the National Electric Light Associa- 
tion, having served as treasurer, and 


g Emerson McMillin & Company, which 


G 
ast er PRODUCTS 
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PROVED PERFORMANCE 


@rapo Galvanized Steel Strand has earned its 
enviable reputation for long, dependable, economi- 
cal life by outstanding performances in actual 
service. That's why it so often is specified by 
leading utilities for the more important construc- 
tion jobs. The heavy, uniform, pure zinc coating— 
applied by the Crapo Process—is notable for its 
adhesion and ductility; its ability to withstand 
bending and twisting; its lasting resistance to cor- 
rosion. Both the finished strand, and the wire 
from which it is made, conform in every detail to 
the most rigid specifications for tensile strength, 
elongation, size, galvanizing and ductility. 

@rapo Galvanized Strand is readily available in 
all standard grades and sizes. Ask your Jobber, 
or write direct for technical details! 


| 
INDIANA STEEL & WIRE CO 


MUNCIE,INDIANA 


also in the American Gas Association, 
of which he was a past-president. He 
was also a member of the American 
Institute of Electrical Engineers, 
American Society of Mechanical Engi- 
neers and the Engineering Institute of 
Canada. 
¥ 


> Dr. Epwin H. Hatt, professor 
emeritus of physics at Harvard Uni- 
versity, discoverer of the so-called Hall 
effect in magnetism, long director of 
the Jefferson laboratory and an out- 
standing authority on the structure of 
metals as revealed by electrical, mag- 
netic and heating tests, died at Cam- 
bridge, Mass., on November 20. He 
was born at Gorham, Me., 83 years 
ago; was educated at Bowdoin College 
and Johns Hopkins University and 
taught at Harvard for 40 years. He 
was a member of many learned 
societies. 
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# On line after line they’re going up! The three great 
HEMINGRAYS! They're tough; age doesn’t mark them. 
They're strong; they defy rigorous service. They’re ver- 
Satile; efficiency remains constant. They’re economical; 
they reduce initial and over-all costs to a minimum. They’re 
competent; they overcome outage loss. All in all, these 


HEMINGRAY 


i Tha: i 
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FOR 
ype 660 - °° 
rire 670 + °° 


pt 680 --° 
* Handle most " 


great new HEMINGRAY Glass, brass-bushed insulators 

provide a life of better insulator service than has ever 

been known before. Send for samples—subject them to the 

most gruelling tests—then watch them deliver. Owens- 

Illinois Glass Company, Hemingray Division, Muncie, Ind. 
a 


World's largest manufacturers of glass containers; and producers of INSULUX 
Glass Block, DUST-STOP Replacement-Type Air Filters, FIBERGLAS Insulating 
Wool, Insulating Blankets and Electrical Insulation. 





INSULATORS 


OWENS-ILLINOIS GLASS COMPANY 
ee a ZZ 








































































UL 
DEAD ENDS 


Flexible clevis Straight-Thru type 
FD— A compact and convenient low 
cost unit. 


Long rigid clevis Straight-Thru type 
LD —- Sturdy and easily handled. 


Straightline Splice adapter type DD— 
For economy in stocking. 


Rigid clevis type D Compact and 
Teele ie- 1m 


Reliable Straightline Dead Ends in- 

clude design features of the Straight- 

line Splice. Straight-Thru type permits 
easy take-up of slack. 
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| tion 


| Company, 
| building and repair works. 
| over $300,000. D. R. Dunlap is chairman 
| of board, 


| plant, including installation of additional 


Sales Opportunities 


PensacoLta, Oxia.—Grand River Dam 
Authority, City Hall, Vinita, Okla., re- 
ceives bids until December 20 for fur- 
nishing and installing following equipment 
at hydroelectric generating station on 
Grand River, near Pensacola; Main gen- 
erator and feeder control switchboards, 
relay switchboard, oil circuit breakers and 
power distribution transformers with 
complete accessories, as required for power 
house and switchyard; also for construc- 
tion of switching station and relay house 
in switchyard, including three 16,000-kva. 
power transformers and auxiliary equip- 
ment; oil purifying, ventilating, heating, 
water and lighting systems for power sta- 
tion and switchyard structures; all wiring, 
cable and conduit installations; all neces- 


| sary piping, with valves, fittings, etc.; com- 


plete auxiliary equipment required to com- 
plete power plant and switchyard ready 
for operation (Contract 12). Holway & 


| Neuffer, 302 East Eighteenth Street, Tulsa, 
| Okla., are consulting engineers; 


m Ve. ex 
Wright is general manager. 


BLuFFTON, On10o—Central Ohio Light & 
Power Company, Findlay, Ohio, has se- 
cured permission to arrange a note issue of 
$127,923, fund to be used for installation 
of new generating unit and auxiliary equip- 
ment in power plant at Bluffton. 


Mooruweap, Minn.—Has plans maturing 
for expansion and improvements in munic- 
ipal electric power plant, including in- 
stallation of new 3000-kw. generating unit 
and auxiliary equipment. Cost about $196,- 
000, to be secured through bond issue, re- 
cently voted, and Federal aid. Helmick, 
Eduskuty & Lutz, Essex Building, Min- 


neapolis, Minn., are consulting engineers. 


HASTINGS, Nes.—Central Nebraska 
Power and Irrigation District, St. Joseph 
and Third Streets, Hastings, receives bids 
until December 30 for construction _ of 
Johnson Canyon No. 1 power plant, com- 
plete with intake and penstocks, and canal 
drop into reservoir (Item No. 1); for con- 


| struction of Johnson Canyon No. 2 power 


plant, likewise to include intake and pen- 
stocks, and canal drop into reservoir 
(Item No. 2); for electrical equipment 
for Johnson Canyon and Jeffrey power 
plants (Item No. 3). George E. Johnson 
is chief engineer and general manager. 


Perry, Oxita.—Has plans nearing com- 
pletion for extensions and improvements 
in municipal electric power plant, includ- 
ing installation of new equipment. Cost 
about $82,000. Financing has been ar- 
ranged through Federal aid. V. V. Long & 
Company, Colcord Building, Oklahoma 
City, Okla., are consulting engineers. 

Mosite, Ata.—Gulf Shipbuilding Cor- 
poration, Mobile, T. M. Stevens, vice-presi- 
dent and general counsel, plans installa- 


| tion of motors and controls, transformers 


and accessories, electric hoists and other 
equipment in connection with moderniza- 
and improvements in former local 
plant of Chickasaw Shipbuilding & Car 
recently acquired for new ship- 
Cost reported 


and E. A. Roberts, 
Alabama Power Company, Birmingham, 
Ala., operates a power plant under lease 
with former owner on adjoining property, 
and will continue this station, as heretofore, 
for reserve service in Mobile area. Also will 
furnish power for shipyard operation. 
East PALesTINE, On1o—Receives bids 
until December 9 for extensions and im- 
provements in municipal electric power 


president. 








equipment. F. S. Barckhoff, Sr., City Hall, 


Salem, Ohio, is consulting engineer. 


Attanta, Ga—Atlanta Water Works 
will take bids soon for equipment for ex- 
tensions and improvements in waterworks 
pumping station and power house, includ- 
ing one 175-kw. turbo-generator unit with 
complete accessories; two 550-hp. boiler 
units, with mechanical stokers and auxiliary 
equipment; one electric-operated pumping 
unit, capacity 40,000,000 gallons per day; 
and miscellaneous equipment. Cost esti- 
mated about $215,000. W. Z. Smith is gen- 


eral manager. 


Pine Biurr, ArK.—Arkansas Power & 
Light Company has authorized work on 
new power dam on Quachita River, where 
hydroelectric generating station will be 
located, to be carried out over a period of 
36 months. An appropriation of about 
$4,500,000 will be arranged for project. 


Owenssoro, Ky.—Glenmore Distilleries 
Company, 660 South Fourth Street, Louis- 
ville, Ky., plans installation of motors and 
controls, regulators, conveyors, loaders, elec- 
tric hoists and other equipment in connec- 
tion with rebuilding portion of main dis- 
tillery at Owensboro, recently destroyed by 
fire, comprising a group of six one and 
multi-story buildings. Loss close to $1,000.- 
000. 

WHITEVILLE, TENN.—Plans early con- 
struction of a transmission line for con- 
nection with high-tension system of TVA, 
from which power will be secured, with 
power substation in municipality and 
other operating facilities. Project has been 
approved and bond issue will be arranged 
soon. 


Denver, CoLo.—Bureau of Reclamation, 
Denver, receives bids until December 12 
for following equipment for power sub- 
station at Greeley, Colo.: One control 
switchboard, two 115,000 to 115-volt out- 
door-type, oil-immersed, potential trans- 
formers; two 115,000-volt 100-200 to 5-amp., 
outdoor-type, oil-immersed, current trans- 
formers; nine 1,000-volt, 400-amp., single- 
pole, hook-stick operated, outdoor-type dis- 
connecting switches; three 46,000-volt, out- 
door-type expulsion fuses; one 115,000-volt, 
600-amp., three-pole, single-throw outdoor- 
type oil circuit breaker; and seven 115,000- 
volt, 600-amp., three-pole, manually gang- 
operated, outdoor-type disconnecting 
switches. Also for equipment as follows 
for power substation at Cheyenne, Wyo.: 
One control switchboard, two 10-kva. and 
one 15-kva., 13,200 to 120-240-volt distribu- 
tion-type transformers; two 13,800 to 115- 
volt outdoor-type, dry potential _trans- 
formers; six 400 to 5-amp., 13,800-volt, out- 
door, dry-type current transformers; twelve 
15,000-volt, 400-amp., single-pole, hook- 
stick operated, outdoor-type, disconnecting 
switches; one 15,000-volt, 400-amp., three- 
pole manually gang-operated, outdoor-type, 
disconnecting switch; three 15,000-volt, out- 
door-type, expulsion fuses; one 15,000-volt 
600-amp., three-pole, single-throw, outdoor- 
type, oil circuit breaker; and one 15,000- 
volt, three-pole, station-type lightning ar- 
rester. Both substations are in Kendrick, 
Wyo. project. All equipment will be in- 
— by Government (Specification 1146- 

). 


CLEVELAND, On10—Republic Steel Cor- 
poration, Republic Building, Cleveland, 
plans installation of heavy-duty motors and 
controls, regulators, conveyors, electric 
hoists and other equipment for expansion 
and improvements in mills at Cleveland, 
Warren and Youngstown, Ohio, and Gads- 
den, Ala. Appropriation of $1,250,000 has 
been authorized for project, larger part of 
fund to be used for new unit at Gadsden 
mill for production of special welded iron 
products for construction service. 
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Electrical Goods Orders 
Reach New High for Year 


New orders booked for electrical 
goods during the third quarter, as re- 
ported by 78 Manufacturers, amounted 
to $158,958,951, a new high for the 
year, according to the Department of 
Commerce. 

This total compares with $157,315,411 
for the second quarter and $215,963,847 
for the third quarter of last year. For 
the first nine months orders were $470,- 
427,921, against $747,864,009 in the 
corresponding period last year. 


Apex to Spend $100,000 


Announcement has been made that 
the Apex Electrical Manufacturing 
Company will transfer to Cleveland the 
production that has been carried on in 
its Oakland, Calif., factory and will 
spend more than $100,000 in the next 
three months for plant improvements at 
Cleveland. Completion of this project 
will enable Apex to increase its pres- 
ent production 25 per cent. Company’s 
sales have shown a considerable in- 
crease in recent months, according to 
President C. G. Frantz, and, “as signs 
point to continued improving business 
conditions, we are convinced that now 
is the time to prepare our company to 


take full advantage of this opportunity.” 


Street Lighting Contract 


Announcement has been made that 
the Street Lighting Service Company, 
Inc., Chicago, has been awarded a con- 
tract by the City Council of Wauwatosa, 
Wis., at $66,800 for the installation of 
an ornamental street-lighting system on 
a number of main thoroughfares in the 
downtown and adjacent districts, in- 
cluding ornamental standards, under- 
ground conduits, feeder lines and acces- 
sories for complete installation. 


Line Material Issue Sold 


Announcement has been made that 
an issue of 90,000 shares of common 
stock of Line Material Company, re- 
cently offered at $15.75 per share, has 
been all sold and the books closed 
promptly after being offered. 


Resumes Dividend Payment 


Johns-Manville Corporation has _ re- 
sumed dividends on the common stock 
by declaring a dividend of 50 cents a 
share, payable on December 23. The 
last previous dividend was 75 cents a 
share, paid on December 24, 1937. 
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DILECTO phenol fibre 
DIAMOND VULCANIZED FIBRE 
CELLULAC, VULCOID 
MICABOND a bonded Mica 


Insulating Tubing has been a special study of the Con- 
tinental-Diamond Fibre Company. If you have an insulat- 
ing problem involving the use of tubing we can help you 
regardless of the type you are now using. 


Our equipment for manufacturing tubing of various sizes 
is most complete. We also have unexcelled facilities for 
fabricating tubing to your specifications. 


Since we manufacture practically every type of laminated 
insulating tubing—including Mica—our recommend- 
ations will be unbiased and you will benefit from our 
knowledge of thousands of applications of insulating 
tubing in all industries. 


We shall be glad to have an opportunity to study your 
particular problem involving the use of Insulating Tubing 
and submit marked samples and quotations whether 
your requirements be standard lengths, cut pieces 
or fabricated forms. 


CONTINENTAL-DIAMOND FIBRE COMPANY 


NEWARK, DELAWARE 


Represented in Canada by Diamond State Fibre Co. of Canada, Ltd., Toronto 
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QUICK STARTING ENGINES 


Capable of accepting immediate load. Extremely accurate govern- 
ing. With Underwriters’ Laboratory approval. Smooth under load, 
vibration eliminated—are essential requirements for emergency sets 
for public building installations. 






































' 125 K.W. General 
Electric Generator 
direct connected to 
1200 R.P.M. Sterl- 
ing Dolphin 8-cyl- 
1 inder 240 H.P. en- 
i gines, mounted on 
' spring supported 
bedplate. 


See Our Exhibit at the 
13th National Exposi- 
tion of Power and 
Mechanical Engineer- 
ing, Grand Central 
Palace, New York, 
December 5th to 10th. 


Sterling Engines qualify for the most important emergency service 


STERLING ENGINE COMPANY 


HOME OFFICE and PLANT i BRANCH OFFICE 


1270 NIAGARA STREET DEPT. C-2 900 CHRYSLER BLDG. 
BUFFALO, NEW YORK NEW YORK, N. Y. 









































To maintain dielectric strength 
of insulating oils in transformers 
and circuit-breakers, oil must be 
kept clean. Goulds Hydroil Centrifugal Oil Purifiers, used periodi- 
cally, keep oil free from all moisture, dirt, and other impurities— 
swiftly and at low cost. 



































These substantially built, well engineered units are available in sizes 

to meet every requirement. Portable units enable most efficient use. 
Goulds engineering service, backed by 90 years of experience, is at 
your service. Write now for Bulletin No. 503. 


GOULD'S PUMPS Inc. 
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Municipal Plants 


New Caste, Inp.—Public Service Com- 
pany of Indiana has filed suit in circuit 
court asking a permanent injunction against 
the city’s engaging in the business of sell- 
ing electrical energy. 


CascavE, lowa—PWA has allotted $49,- 
500 to supplant the bond issue of $60,500 
for the erection of a municipal light and 
power plant, construction of which is to 
start by January 1. 


Anita, lowa—By a 422 to 205 vote citi- 
zens approved the erection of a municipal 
light plant. Construction of the plant is 
to be financed by a federal grant and 
$111,000 revenue bonds. 


Corsin, Ky.—State Court of Appeals re- 
versed the ruling of a Whitely Circuit 
Court, which held that the city was within 
its rights to issue $220,000 worth of bonds 
and accept a grant of $179,000 from the 
PWA. The grant depended on the city’s 
obtaining the $220,000. 


NorTHFIELD, Minn.—Voters have re- 
jected for the second time a bond issue of 
$195,800 to construct a municipal electric 
plant which would have put the city in 
the light and power business. The $195,800 
would have financed purchase of a site 
and erection of the building, while generat- 
ing and other equipment would have been 
covered by a PWA grant of $160.200. The 
bond issue had been previously beaten at a 
special election in September, when it 
failed by 210 votes to poll the necessary 
three-fifths of all ballots cast. Backers of 
the project then claimed the voters were 
not aware of the PWA grant, which was 
approved only a day or two before, and 
demanded another ballot. 


PLeasant Hitt, Mo.—Circuit Judge N. 
G. Sevier has issued temporary injunctions 
against this town and Eldorado Springs 
preventing State Auditor Forrest Smith 
from registering bond issues for municipal 
electric light systems. The injunctions were 
sought by the Missouri Public Service Cor- 
poration. An $88,250 bond issue was 
voted by Pleasant Hill September 27, with 
682 votes cast for it and 316 against. El- 
dorado Springs voted a $60,000 issue Sep- 
tember 30, with 974 affirmative and 403 
negative votes. The utility company con- 
tended both elections were illegal. 


Cotumsus, Onto—Officials have been 
assured by PWA officials at Washington 
that the $320,000 grant for a municipal 
light plant extension would not be with- 
drawn despite litigation instituted by the 
Columbus & Southern Ohio Electric Com- 
pany. The utility has been fighting the 
proposed extension for four years, and has 
just appealed to the court of appeals in 
an attempt to have the recent decision of 
Common Pleas Judge Charles A. Leach, 
upholding the validity of the extension, 
reversed. 


ParRKVILLE, Mo.—Mayor H. A. Dean has 
announced that the city has definitely 
abandoned plans for the proposed mu- 
nicipal light and power plant and dis- 
tribution system. A PWA grant allotted 
for the $72,000 project cannot be ac- 
cepted since a $39,600 bond issue to finance 
the city’s share was overwhelmingly de- 
feated when submitted to voters several 
weeks ago. 


MonroEvIL_e, On10—Village council has 
refused to act on a petition for a referen- 
dum on the proposed construction of an 
$80,000 municipal electric power plant on 
the grounds that the petition was not 
drafted properly. PWA has allotted $35,- 
000 for the plant and council proposed to 
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finance the remainder of the cost by issu- 
ing mortgage revenue bonds. 


GonzaLes, Tex.—Suit has been filed in 
the district court in this city by the Central 
Power & Light Company, asking that the 
recent election, in which the taxpayers of 
the city voted to issue bonds in an amount 
not to exceed $125,000 for the construction 
of a municipal electric light plant, be held 
invalid. The petition alleges that 41 votes 
of the total of 302 votes cast in favor of 
the issuance of the bonds were illegal. 


Exein, TEx.—At the general election No- 
vember 8, citizens voted 142 to 39 to issue 
revenue bonds with which to build a mu- 
nicipal light and power distribution sys- 
tem, to distribute power from the Lower 
Colorado River Authority’s plant. Cost of 
the system was not stated. 


Rogstown, Tex.—Recent action of the 
Attorney-General’s Department in refusing 
to approve $275,000 of revenue bonds is- 
sued by the city council for the construc- 
tion of an electric light and power plant 
has been confirmed by the State Supreme 
Court. The approval of the bonds was 
refused on the grounds that the city au- 
thorized their issuance by ordinance, 
whereas an election to vote on the proposal 
should have been held, or a notice of in- 
tended issuanee given, the latter carrying 
the right of a referendum. 


Wasuincton—After hearing final argu- | 


ments, Federal Judge E. E. Cushman re- 
cently ruled that he will hear in Tacoma the 
$5,000,000 condemnation suit of Public 
Utility District No. 1 of Cowlitz County, 
against the Washington Gas & Electric 
Company. The utility district, which will 
purchase power from Bonneville, and is 
seeking to take over all the private com- 
pany’s lines in the county, petitioned to 
have the case remanded to Cowlitz County 
Superior Court. 


Seeks Sender of $1,700 


When the South Carolina Electric 
& Gas Company received a package 
through the mail containing $1,700, 
company officials called in G-Men. 
Norman H. Coit, vice-president and 
general manager, said the sender did 
not identify himself and company off- 
cials are at a loss as to who sent the 
money package. 


Plan Utility Regulation 


Premier T. D. Pattullo has intro- 
duced in the British Columbia Legis- 
lature a bill which would authorize the 
government to set up a_ three-man 


public utilities commission to regulate | 


various utilities “subject to the leg- 
islative authority of the province.” 


Extends Municipal Plant 


The village of Solvay, New York, 
has been granted approval by the state 
Public Service Commission for the ex- 
tension of its municipal lighting plant 
into that portion of the town of Geddes 


which lies north of the village limits of 
Solvay. 
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THOMAS 
INSULATORS 


SWITCH 


® They are carefully and scien- 
tifically designed, well balanced 
and uniform. All manufacturing 
processes are the most modern 
science has yet developed. 


® Built-in ruggedness enables them 
to withstand maximum abuse from 
man and the elements. Their high 
resistance to impact and remark- 
able stamina have been proven by 
years of faithful line service. 
Mechanical, thermal, and electrical 
characteristics are well balanced 
in relation to each other which 





Lpecify THOMAS SWITCH INSULATORS Because 


accounts for their longer life in 
continuous operation. 


® From a most complete line we 
offer the Engineer a wide choice of 
designs and sizes. All are improved 
and modern, representing the best 
as proved in Factory, Laboratory, 
and Service Tests. 


® Noted for operating faithfully 
under all conditions, Thomas Switch 
Insulators from their ability to out- 
last others will prove more econom- 
ical in lowering maintenance costs. 


OUR 


W hen ordering 
Apparatus, Specify 
Thomas Insulators 


65TH 
YEAR 


UNDER OWE NAME 


“THOMAS 





Ask for our new 
Switch Insulator 


Catalog 


THE R. THOMAS & SONS COMPANY 


ENGINEERS 


Es:ablushed 
Prk) 


OFFICES 


NEW YORK 


MANUFACTURERS 
LISBON, OHI 


DESIGNERS 


2) ey 
BOSTON - CHICAG 


SRAYBAR ELECTRIC CO. INC 





Ageu's 
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BURNDY 


hii 
A dozen distinc- 
tive features 
te Ae ee 
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Recent Rate Changes 


Fiorina Power & Licut Company lost 
a protracted rate case recently when the 
United States Supreme Court refused to 
review the action of the lower courts ap- 
proving a rate reduction of 25 to 33 per 
cent ordered by the City of Miami in 1933. 
This means that customers will collect re- 
funds on their bills totaling approximately 
$4,000,000. The decision upon which the 
Supreme Court acted gives the power com- 
pany eight months in which to make the 
refunds. Chief point at issue in the power 
company’s legal attack to stop enforce- 
ment of the city rate ordinance was 
whether the utility could include in its 
rate base the value of equipment which 
lay outside the city, but was used to supply 
power in Miami. 


EASTERN SHORE Pusiic SERVICE Com- 
PANY has filed with the Virginia Corpora- 
tion Commission new rate schedules which 
will result in savings of approximately $20,- 
000 a year to domestic and commercial 
customers. New rates became effective 
December 1. In 1934 the commission car- 
ried on negotiations with this company, re- 
sulting in rate reductions amounting to 
more than $21.000 annually, affecting the 
same classes of customers. As a result 
of further conferences the commission then 
arranged for reductions in these domestic 
and commercial rates. The new reductions, 
therefore, bring the total savings to these 
customers since 1934 to approximately 
$41,000 annually. 


VircintaA Evectric & Power COMPANY 
has agreed to “revolutionary” reductions in 
power rates for counties and municipal- 
ities, according to an announcement by 
Utilities Commissioner Stanley Winborne. 
New schedules, saving cities 66 per cent of 
former power costs and eliminating “stand- 
by” charges for counties, will be effective 
January 1. Municipalities will be able to 
purchase energy for all purposes at one 
cent per kilowatt-hour, provided they ac- 
cept a ten-year contract, the Commissioner 
announced. Counties will get a flat rate 
of 2 cents per kilowatt-hour under the 
same contract, and the power company will 
allow all meter readings to be consolidated 
into a single bill. 


San Dreco Consoxuipatep Gas & ELEc- 
tric CompaNy has reduced its electric 
rates $168,000 annually, the California Rail- 
road Commission has announced. 


Tacoma, WASH., municipal light and 
power plant has reduced materially rates to 
domestic users and has simplified its rate 
system by elimination of the complicated 
house measurement method. The announce- 
ment was made by the Tacoma Utilities 
Commissioner. An easier bond redemption 
schedule, increasing power consumption 
and the sound financial condition of the 
municipal lighting department, make it 
possible to pass on the benefits to domestic 
users, the commissioner said. Effective 
January 1, domestic users will pay per 
month 4% cents for the first 20 kw-.-hr., 
1 cent per kilowatt-hour for the next 400 
kw.-hr. and 14 cent per kilowatt-hour for 
all additional. 


Buys Power Plant 


The New Brunswick Electric Power 
Commission has purchased the Kouchi- 
bouquac power plant and distribution 
system at a price of $70,000. Exten- 
sive improvements are being planned. 
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Power Systems Modernized 
For Service 
[Continued from page 45) 


capacity of 150, where instruction 
and welfare activities may be car- 
ried on, and a linemen’s change room 
has been provided with lockers, 
showers and conveniences for the 
workmen. 

The operating results have been 
very gratifying and there is reason 
to believe that rehousing and re- 
equipping of service organizations 
will take its place along with central 
station extensions and_ substation 
construction as one of the important 
items in the immediate future pro- 
gram of the industry. 


* 
Columbia Set-Up Completed 


Personnel for construction of the new 
$260,000 electric distribution system for 
Columbia, Tenn., have been named: 
W. S. Charles, Birmingham, Ala., will 
be superintendent of the project for Fitz 
Ziebarth, Omaha, general contractor. 
Martin Roberts, Jr., will be local repre- 
sentative of the engineers, Freeland, 
Roberts & Company, Nashville. C. J. 
Stahl, PWA engineer, will have charge 
of the Columbia project. 


* 
Drop Utility Purchase 


York, Nebr., City Council, at a 
special meeting, decided to drop fur- 
ther negotiations for the purchase of 
the Iowa-Nebraska Light & Power sys- 
tem and to advertise for bids for con- 
struction of a municipal plant and 
distribution system. Cost is estimated 
at $425,000 and bids are to be received 
up to December 9. 


cs 
Denies Power Plant Permit 


Permission to erect a generating plant 
has been denied the Hardy County 
(W.Va.) Light & Power Association by 
the public service commission. The 
order directed the Potomac Light & 
Power Company to furnish the REA- 
financed cooperative with energy. 

* 


Westinghouse Gives Bonus 


Westinghouse Electric & Manufac- 
turing Company has declared a 3 per 
cent profit-sharing bonus for all 
workers for November. This has been 
taken to indicate a sharp pick-up in 
earnings and business during October. 
Last month there was no bonus because 
of reduced profits. The profit-sharing 
bonus is based on earnings of the com- 
pany for the three preceding months. 
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© Steel Switching Tower 
erected at Fort Peek, 
Montana. 


@ The Schulman organization of erec- 
tion specialists has had more than 50 
years of experience in power line 
rehabilitation and construction projects. 
Trained crews and modern equipment 
for low-cost construction, in the quick- 
est time, are immediately available. 

Let us submit quotations and consult 
with you on your next requirements. 
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429 pages 


494 illustrations 
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This is just the practical kind of informa- 
tion electricians and power plant engineers 
everywhere want. It starts from the be- 
ginning and goes right along, step by step, 
until the whole subject of the operation, 
care and repair of electrical machinery is 
made clear to you. The first part of the 
book is devoted to a study of magnetism, 
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iia Fittings 
PENN-UNION Catalog. 


You will find connectors that 


give you new Convenience and 
Economy. 
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A really 
“universal” lug, : 
each size taking a wide range 
of wire and cable sizes—the 
PENN-UNION E-Z Terminal. 
Quick and permanent connection 


Hinged E-Z 
Tee — you 
carry 1 size 
instead of 15, 
as branch or 
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wide range of 
wire and cable. 
One piece de- 
sign. Self-lock- 
ing nuts. 





The _ orig- 
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pendable both 
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UNION de- 
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Preferred by 
leading utilities 
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New REA Allotments 
Amountto $2,736,000 


REA has announced allotments to- 
taling $2,736,000 for 19 projects in 13 
states. This brings allotments made 
by REA since it was established in 
1935 to $160,564,710, of which $72,- 
845,500 represents operations since 
July 1, during the current fiscal year. 
Details follow: 


Georcia—Satilla Rural Electric Member- 
ship Corporation, Valene Bennett, act. su- 
pervisor, Alma, $178,000 to build 184 miles 
of line, 835 customers in Atkinson, Coffee 
and Bacon counties. Excelsior Electric 
Membership Corporation, Cleo E. Miles, 
superintendent, Metter, $152,000 to build 
167 miles of line, 718 customers in Candler, 
Emanuel, Bulloch, Tattnall, Evans and 
Effingham counties. 

Ittinois—lIllini Electric Co-operative, 
Vernon C. Green, superintendent, Cham- 
paign, $477,000 to build 486 miles of line, 
1,394 customers in Champaign, Piatt, Doug- 
las and Vermilion counties. 

Inpr1ANA—Northern Indiana Power Com- 
pany, L. B. Schiesz, president, Indianapolis, 
$430,000 to extend the company’s existing 
“backbone” lines in Hamilton and Howard 
counties into an area-coverage system, both 
by extensions into unserved areas and by 
fill-in lines to serve dark pockets in the 
existing coverage. 

Kansas—Sumner-Cowley Electric Co- 
operative Association, Inc., Harold Koger, 
president, Wellington, $231,000 to build 270 
miles of line, 688 customers in Sumner and 
Cowley counties. 

MississippI—Co-operative to be formed, 
I. P. Moore, Quitman, and Dr. K. J. 
Wilson, Bailey, correspondents, $368,000 
to build 400 miles of line, 1,481 customers 
in Clarke, Jasper, Lauderdale and Wayne 
counties. 

Missourt—Boone County Co-operative 
Electric Association, A. Dinwiddie, su- 
perintendent, Columbia, $135,000 to build 
128 miles of line, 350 customers in Audrain, 
Boone and Callaway counties. Missouri 
Rural Electric Co-operative Association. H. 
C. McAfee, manager, Palmyra, $61,000 to 
build 51 miles of line, 142 customers in 
Marion and Shelby counties. 

Montana—Ravalli County Co-operative 
Electric Association, Thomas Micka, man- 
ager, Corvallis, $15,000 to build 10 miles 
of line, 39 customers in Ravalli County. 

On1o—North Central Farm Bureau 
Electric Co-operative, Inc., R. J. Williams, 
superintendent, Attica, $20,000 to build 
23 miles of line, 65 customers in Seneca, 
Wyandot and Sandusky counties. 

OKLAHOMA—Southwest Rural Electric 
Co-operative, Inc.. Tom Moran, superin- 
tendent, Tipton, $33,000 to build 34 miles 
of line, 97 customers in Tillman, Kiowa 
and Jackson counties. 

Texas—Bowie-Cass_ Electric Co-opera- 
tive, Inc., William L. Hubbard, superin- 
tendent, Douglassville, $38,000 to build 
34 miles of line, 148 customers in Bowie, 
Morris and Cass counties. Limestone County 
Electric Co-operative, Inc., Raymond Per- 
due, superintendent, Mart, $188,000 to build 
218 miles of line, 630 customers in Lime- 
stone, Freestone, McLennan, Falls, Hill 
and Robertson counties. Wood County 
Electric Co-operative, V. B. Shaw, superin- 
tendent, Quitman, $195,000 to build 207 
miles of line, 849 customers in Camp 
Franklin, Hopkins, Upshur and Wood 
counties. Rusk County Electric Co-opera- 
tive, Inc., E. L. Hightower, superintendent. 
Henderson, $125,000 to build 150 miles of 








line, 455 customers in Gregg, Rusk and 
Panola counties. 

VircintA—Craig-Botetourt Electric Co- 
operative, Clay D. Huffman, superintendent, 
Newcastle, $30,000 to build 23 miles of 
additional lines and to add another trans- 
former station. 


Allotments of $60,000 were made to 
finance house-wiring and plumbing in- 
stallations. 

© 


Cleaner Group Holds 


Silver Anniversary 


Sales of electric vacuum cleaners 
during September totaled 102,014 units, 
compared to 90,557 units in August 
and 139,024 in September, 1937, the 
Vacuum Cleaner Manufacturers Asso- 
ciation has announced. Sales for the 
first nine months came close to the 
million mark, aggregating 940,409, 
compared to 1,338,436 in the similar 
period of 1937. 

Four founding members active in 
the industry and the organization were 
honored at the celebration recently held 
in Hot Springs, Va., to commemorate 
the Silver Jubilee of the association. 
They are Fred Wardell, Eureka 
Vacuum Cleaner Company, Detroit, 
first president of the association, who 
was toastmaster at the Silver Jubilee 
banquet; Fred Bissell, National Super 
Service Company, Toledo, first secre- 
tary-treasurer and the organization’s 
only honorary life member; H. W. 
Hoover, the Hoover Company, North 
Canton, Ohio, and Adam A. Breuer, 
Breuer Electrical Manufacturing Com- 
pany, Chicago. 

Officers were re-elected and include: 
President, R. J. Simmons, Birtman 
Electric Company, Chicago; vice-presi- 
dent, P. A. Geier, P. A. Geier Com- 
pany, Cleveland; secretary-treasurer, 
C. G. Frantz, Apex Electrical Manufac- 
turing Company, Cleveland. 


Italy’s Power Output Was 
15 Billion Kw.-Hr. in 1937 


Electric power production in Italy 
during 1937 was approximately 15,188.- 
000,000 kw.-hr., of which 14,623,000,000 
kw.-hr., or 96 per cent, was generated 
at hydro-electric stations, according to 
a recent report by the Central Hydro- 
graphic Service of the Italian Ministry 
of Public Works. 

During 1937 there were in operation 
1,065 hydro-electric plants with a ca- 
pacity of 4,445,000 kw. and 195 thermal 
generating plants with a capacity of 
774,300 kw. While there. were only 452 
generating plants. with a _ capacity 
greater than 1,000 kw., these plants 
accounted for an aggregate of 4,930,000 
kw., or 94 per cent of the total. 
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Magnetic Research Gives 


Revolutionary Transformer 
[Continued from page 37] 


mary consists of a single through 
conductor—the bushing conductor— 
and the secondary is of a few volts 
rating, requiring only ten to a hun- 
dred turns, which are wound on the 
core by hand. Obviously, this would 
be impractical not only with power 
transformers but even with distribu- 
tion transformers running into 2,300 
to 13,000-volt ratings and requiring 
windings of several thousand turns 
with highly reliable insulation. 

It remained for John C. Granfield 
of Pittsfield, Mass., to solve this puz- 
zle by an ingenious scheme, whereby 
the heat-treated magnetic roll and 
the form-wound winding are linked, 
leaving the core in its original heat- 
treated size, shape, sequence of turns 





Fig. 5—Wound core distribution 
transformer 


15 kva., 60 cycle, 2,400/4,160 Y_ to 
120/240 volts ready for installing clamps. 


and unstrained, unstressed condition; 
that is, with the outer turn as outer 
turn, the inner as inner (Fig. 4). At 
a demonstration given by the inven- 
tor the heat-treated magnetic roll of 
the desired finished size and the 
winding were placed adjacent to each 
other on a special machine. The 
outer turn of the magnetic roll was 
passed through the winding and 
brought back and tack welded to the 
roll. The machine was then started, 
and within a couple of minutes the 
winding was completely linked by the 
roll in its original heat-treated condi- 
tion; that is, in the same size, shape 
and sequence of turns, with the outer 
turn as outer turn, the inner as inner, 
and with no residual stress or strain. 
The operation was repeated on the 
other leg of the winding and the 
transformer was completed—an all- 
wound transformer (Fig. 5). 
Description of the winding machine 
and detailed data on the transformer 
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Put Efficiency in Your CABLE PULLING 





Write for complete in- 
formation on this con- 
venient cable puller. 
Also if you don't have a 
copy of our new Cata- 
log, No. 31E, ask for 
one. It describes this 
tool in addition to Hy- 
draulic Conduit Ben- 
ders, Pipe Pushers, etc. 


With the Greenlee 


PORTABLE 
POWERFUL 
CONVENIENT 
® 


Here is a new cable puller that is in a class with Green- 
lee Conduit Benders as a labor-saving device. It 
clamps right to the conduit through which cable is to 
be pulled, preventing the loosening of hangers. Two 
speeds are provided, and it is arranged so that two 
cranks can be used. Can also be driven by a portable 
power unit. 


The illustration here shows this new tool set up for 
pulling into a box from a vertical section of conduit. 
In order to make it possible to use it in any position, 
the tension drum can be swiveled through a complete 
circle. This drum is quickly removable for easier port- 
ability, and it is arranged so it can be bolted to a 
plank for use as an ordinary winch. 
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have been published elsewhere* and 
need not be repeated here, but in 
observing and appraising this latest 
contribution of research and inven- 
tive art one cannot help but recognize 
it as a revolutionary development of- 
fering real opportunity for further 
material progress, as contrasted with 
previous evolutionary refinements, in 
a field in which such opportunities 
were becoming increasingly rare. 


*See “The Wound Core Distribution 
rransformer,’ by E. D. Treanor, Electrical 
Engineering, November, 1938. 


|The Income Tax 


Return Mystery 
[Continued from page 54] 


Commonwealth & Southern,  sug- 
gested to the committee that the SEC 
would be a satisfactory arbitrator 
as to the price to be paid his com- 
pany for its electric properties, to 
end the impasse in the present ne- 
gotiations. 

That, opined Mr. Biddle very 
flatly, would not be constitutional! 

The rather well-esteemed legal 
firm of Winthrop, Stimson, Putnam 
& Roberts presented a legal opinion 
to the contrary, which, to most law- 
yers in Mr. Biddle’s place, would be 
rather embarrassing, especially as 
they quote the President’s argument 
to Congress for the setting up of 
“a Tennessee Valley Authority—a 
corporation clothed with the power 
of government but possessed of the 
flexibility and initiative of a private 
enterprise.” 


2 
NEMA Commended for 
Planned Trade Program 


National Electrical Manufacturers 
Association is cited as an outstanding 





example of successful trade association 
experience in “Today’s Challenge to 
Trade Associations,” just published by 
the western division of the Chamber 
of Commerce of the United States. 
This is a series of lectures delivered 
before the Western Conference for 
Commercial and Trade Executives, held 
last August at Stanford University, by 
Roscoe C. Edlund. 

“Nobody,” says Mr. Edlund, “has 
done a more complete job of mapping 
out a detailed program than the Na- 
tional Electrical Manufacturers Asso- 
siation.” Commenting on the wide scope 
of the services performed by this or- 
ganization, he expresses special admira- 
tion for its industrial relations pro- 
gram. 


METER i 
ENGINEERS 5 


ATTENTIO 


Save Money! Let us recondition 
your meter jewels and pivots. 
Accuracy guaranteed 

based on years of experience 
renewing used pivots and jew- 
els for leading utilities. New 


jewels and pivots for all stand- 
ard meters. Write today for 
complete information. 


D. & S. MFG. CO. 
Suffern, New York 




























“ANVIL” BRAND 
BLOCKS 


: 


— ee 


SINCE 1920 


Linesmen find 
“Perfect” 


Metal Block 


gives best service. 


Send for Catalog E.W. 
covering full line. 


Western Block Co. 
Lockport, N. Y. 


NEW YORK CITY 
74 Murray St. 
CHICAGO 
34 N._Clinton St. 






























Catalog on Request 
LEACH RELAY COMPANY 


5915 Avaien Boulevard, LOS ANGELES, CALIF 
15 E€ 26th St. NEW YORK CITY 






2 


* DURABLE 


ya 
O 
a 
O 
a 
a 
O 
4 
) 
- 
O 
~ 
re 


aa 


EvectricaL Wortp + December 3, 1938 





















Street-Lighting Business 


For Small Cities 
(Continued from page 40] 


they are engineers, but their strength 
is their understanding of municipal 
management. They know municipal 
problems and how to talk the lan- 
guage of the city father. This 
knowledge is most helpful in main- 
taining proper relationships with the 
right people and keeping in time with 
the ever-changing multitude of mu- 
nicipal officials. However, we recog- 
nize the municipal authorities as the 
buyers—and treat them as such. 

When new jobs are sold they are 
given wide publicity within the 
company’s area. The public acknowl- 
edges its gratitude to its alert ofh- 
cials and municipal authorities and 
the public from future prospect 
towns are brought in and exposed 
to the comforts and delights of mod- 
ern adequate street lighting. 

As for results, one of the latest 
jobs will serve as an_ illustration. 
We refer to the city of Greensburg, 





Trend of Street-Lighting Unit Sizes 
in West Penn Territory 


Number of Units Installed 


Candlepower 1929 1938 
100 7,114 3,461 
250 5,116 9,739 
400 1,054 0 
600 1,404 0 
500 0 3,803 

1,000 304 165 

1,500 94 6 

2,500 8 8 

Total candlepower 3,719,400 4,876,350 

Size of Communities 

20,000 to 25,000 population...... 4 
5.000 to 20,000 population........ 20 
1,000 to 5,000 population........ 134 





Pa., population 16,508, for which a 
planned program was made and 
whose authorities were so pleased 
and enthusiastic that the entire plan 
was adopted for execution as a unit. 
The original total candle-power 
equaled 231,250 and the new candle- 
power is 384,250. However, the sub- 
stitution of the modern pendant 
luminaire for the old upright units 
on all inclosed fixtures has at least 
doubled the effective street illumina- 
tion. Greensburg is highly pleased. 
Any sale in which the customer more 
than doubles his advantage at a 50 
per cent increase in cost and the 
company places itself in a position to 
render a more perfect service at some 
Increase in profit is a good sale. 
The sale of street lighting is good 
business, and we are going after it. 
The curve has turned up. 
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PLENTY OF STRETCH! 


HEY fit snugly into all corners and 

crevices. Their exceptional flexibility 
and tensile strength are due to an Acme-de- 
veloped process of applying pure vegetable 
oil varnishes of Acme formula to highest 
grade cotton fabrics. Offered in bias or 
straight tapes, and in rolls up to 36” wide 
—yellow or black. Samples if requested. 





The Acme Wire Co., New Haven, Conn. 


Acme Wire Products 


VARNISHED INSULATIONS— MAGNET WIRE 
COILS — CAPACITORS 





( 







Pole Top 
High Tension 
Switches 





A K-P-F switch merely 
consists of two deadends with 
a rigid jumper containing a 
contact so arranged that it 
can be opened and closed. 
This constitutes the NECES- 
SARY and SUFFICIENT 
parts of a disconnecting 
switch. 


K-P-F FLECTRIC CO. 


855 Howard St. San Francisco 





















@ STAPUT FAIRLEADERS save money on in- 
stallation . . . cut labor time to 2 min. They 
last longer . . . 200 years under rigid lab. 
tests. Made of zinc to eliminate electrolytic 
action. Cadmium plated bolt and Wing nut 
hold them firmly. Special sizes, styles made 
to fit. Write TODAY for detailed description 


and list of large utilities using STAPUT 
FAIRLEADERS. 


Since 1826 


WM. B. BERRY CO. 
100 NORTH ST., BOSTON, MASS. 


BIG ELECTRIC COMPANIES adopt 
STAPUT FAIRLEADERS as standard 








We have several sales territories 
open and invite correspondence 
from sales representatives. 











G.C.A. 


Lamp Replacers 
Lamp Base 
Removers 

Cartridge Fuse 

Tongs 
Switch Hooks 





Send for Catalogue 





We have been making 
safety tools for 20 years 


THE G. C. A. 


Manufacturing Co. 
Pittsfield, Mass. 








HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


— 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


Mutual Building, Kansas City, Mo. 


EDWARD J. CHENEY 


ENGINEER 


PUBLIC UTILITY PROBLEMS 


61 Broadway New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


101 Park Ave. New York 


ROBERT E. FOLEY 


Erecting Engineer 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


CARDS ON THIS PAGE 


of Professional Services 
are available at a cost that is negligible con- 
sidering the possible clientele contacted. Rates 
on request to 


Departmental Advertising Staff 


Management 
Appraisals 
Construction 


Designing 
Testing 


TESTS 
Electrical, Chemical, Mechanical, Photometric 
INSPECTIONS RESEARCH 


Materials and Supplies Private Labs. for Clients 
Electrical Testing Laboratories, New York, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 
DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢« REPORTS e INTANGIBLES 
Philadelphia New York Chicago 
Washington Dallas 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
431 So. Dearborn St., Chicago, Il. 

136 Liberty St., New York 


HARRY L. KNEISLY 


Consulting Engineer 
Distribution - Transmission - Substations 


1523 Palm Street Reading, Pa. 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM S. LEFFLER 
Engineers — Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


30 East 42nd Street—New York 


LUCAS & LUICK 


ENGINEERS 


Transmission Lines 
Industrial Plants 
Examinations Reports 
Rate Cases 
Public Utility Management 


Power Plants 


Valuations 


Financing 


Inspections 
Cost Analysis 
Investigations 


DANIEL W. MEAD 
F, W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


Recording & Statistical Corp. 


BILL ANALYSES—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 


for the 


FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


Incorporated 
ENGINEERS 


140 South Dearborn St. 
Chicago, Ill. 


SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 

20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 


Incorporated 


ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


THE J.G. WHITE ENGINEERING 
CORPORATION 


Engineers—Constructors 


Steam and Hydraulic Power Plants 
Transmission System—Substations 


REPORTS AND APPRAISALS 


ELECTRICAL W DD, 330 W 2 a Mi FT. 7 7) 
_ WoRts, ss . 80 Broad Street New York 


231 So. La Salle St., Chicago 


get the material you need, from Hoffman’s 


THE PUBLIC SPEAKER’S SCRAPBOOK 


Presents hundreds of selected beginnings, endings, provocative paragraphs, illustrations, 
anecdotes, etc., to build up your speech for any occasion. Also helpful hints on speaking. 


Send $2.50 for a copy on 10 days’ approval. 
McGraw-Hill Book Co., Inc. 330 W. 42nd St., New York City 


for that 
speech... 
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Resin Protects Cable 
Against Oil Migration 
[Continued from page 49] 


The holder used in such installations is 
a synthetic rubber glove, three fingers of 
which slip over the conductors and the 
wrist of the glove is tied over the lead 
sheath. Varnished cambric taping with 
hot “Vinsol” compound brushed between 
the layers of tape is applied over the 
conductor insulation. After the fingers of 
the glove are placed in final position, a 
second layer of taping with “Vinsol” com- 
pound is applied over the fingers and the 
previously applied taping from the body of 
the glove to the cable lug. The glove is 
filled with the compound and is taped 
over with varnished cambric tape with the 
compound applied between the layers of 
tape. 

Site part of the cable entering the 
transformer is in a vertical position and 
some oil migration of cable-impregnating 
compound may occur and may dissolve an 
asphaltic base compound, the first joint 
next to the transformer is also filled with 
the “Vinsol” compound. This also serves 
as a secondary line of defense against 
transformer oil migration. The compound 
used in these installations consists of 70 
per cent “Vinsol” resin manufactured by 
the Hercules Powder Company and 30 per 
cent commercial grade castor oil. At the 
Detroit Edison Company we do our own 
mixing of the compound. 


Extensively applied 


On the Detroit Edison System ap- 
proximately 80 cable ends trained 
into the terminal box of transformers 
have been recently replaced and 
equipped with “Vinsol” oil stops. 

Characteristics of the “Vinsol” 
compound are: 


1. The compound is practically insoluble 
in mineral oils such as are used in trans- 
formers or cables, or other electrical in- 
stallations. 

2. When the compound is mixed with 
transformer oil there is practically no in- 
crease in the power factor of the mixture 
over that of the transformer oil alone, be- 
tween temperatures of 20 deg. C. and 
80 deg. C. 

3. Dielectric strength test of the trans- 
former oil alone is 33.8 kv.; transformer 
oil and 0.5 per cent “Vinsol” compound 
mixture 34.9 kv.; “Vinsol” compound 
alone 92 kv. These values were found at 
room temperature. 

4. Average coefficient of expansion of 
the compound was found to be 0.00035 
per degree F. 

5. The compound softens at around 70 
deg. C., but does not flow at this tempera- 
ture. This softening point can be varied 
to meet climatic conditions by varying the 


Proportions of “Vinsol” resin and castor 
oil. 


In conclusion, it is felt that this 
new type filling compound has all 
the advantages of the old joint-fill- 
Ing compounds plus the added ad- 
vantage of oil insolubility. Wherever 
there is a danger from oil migra- 
tion it is felt that this compound 
will be of great value. We also feel 
that even where there is no danger 
of oil migration the “Vinsol” com- 
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pound will fill up the space within 
a joint or a terminal better than 
the petroleum base-filling compounds 
because of the smaller amount of 
volatile gases in the “Vinsol.” With 
the above facts in mind, and since 
this joint-filling compound is not 
affected by the cable-impregnating 
compound it is possible that the 
hand-applied insulation in low-volt- 
age joints may be reduced or entirely 
eliminated. 


e 
Permits Property Transfer 


Ohio Public Utilities Commission 
recently approved a trade of proper- 
ties by the Ohio Public Service Com- 
pany and the Toledo Edison Company, 
designed to integrate the two Cities 
Service affiliated power companies. 
Ohio Public Service will transfer to 
Toledo Edison all its property in Wood, 
Seneca, Lucas and part of Sandusky 
County, receiving in return the Toledo 
Edison’s transmission lines from Lo- 
rain to Fremont via Sandusky and from 
Ceylon Junction to Fremont. 


Permits Pacific Stock Deal 


Demise of San Joaquin Light & 
Power Corporation, subsidiary of the 
Pacific Gas & Electric Company, was 
approved by the California Railroad 
Commission when it recently author- 
ized P. G. & E. to acquire the remain- 
ing outstanding preferred stock of the 
corporation. The authorization fol- 
lowed a recent request for the move by 
Pacific Gas. No change in organiza- 
tion or operation of the San Joaquin 
system is contemplated. 


* 
Ohio Stock Exchange Ready 


Holders of the Ohio Electric Power 
Company 7 per cent and 6 per cent pre- 
ferred stocks are being advised that they 
may now exchange their securities for 
preferred stock in the Marion Reserve 
Power Company, under the provisions 
of a recently consummated merger on 
the following basis: For each share of 
Ohio Electric 7 per cent preferred, 
1 1/3 shares of Marion Reserve $5 pre- 
ferred, and for each share of Ohio Elec- 
tric 6 per cent preferred, 114 shares of 
Marion Reserve $5 preferred. 


& 
Approves Power Plant 


At a conference between Premier 
Duplessis and members of the Province’s 
Electricity Syndicate, it was decided to 
establish the Quebec Government’s 
projected 26,000 hp. electric plant on 
the Upper Ottawa. 


HIGH ANGLE TILT J) 
FULL CIRCLE SWING 


The ideal searchlight for 

long years of service. Style No. 11 
Heavily built of brass and Light diameter 
bronze. Absolutely water- 6%”. Convenient 
tight; control lever goes mn ennel 
close to top of cab, in- “ 
side. The most powerful 
light for its size. 


“Half-Mile-Ray" 
PORTABLES, too 


A complete line of power- 
ful Portable Emergency 
Lights with self-contained 
storage battery or dry 
cell. Widely used by Util- 
ity Co.'s, Contractors and 
unicipalities. 

Style 600 
Portable Search- 
light. Storage 
Battery Type. 


The PORTABLE LIGHT CO., Inc. 
25 WARREN STREET NEW YORK 


Send today for complete 
information 


Ue 


Se a 





Type FDI 


PHANTOM LOAD 


Cat. No. 15151 


Equipped with the extra switch position 
for obtaining a 50% power factor check 
on 5 ampere meters—and the new Lite- 
A-Dial rotary switch that throws a beam 
of light across the desired current step. 


Send for full details. 


ssesTear off and Mail Today***== 


TO THE STATES COMPANY 
Hartford, Conn, 


Please send full details on Phantom Loads. 


GN be decsadadbetennencovenes WHEE Scccvavens 
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_OOOENRTeeeneceneeeeeneceeenecccceeeneneneceneneeoecenneneeeenencnasenensceseosccencoseeancteeeecuscecoscns: 


LINES WANTED 


MANUFACTURERS SALES AGENT with 
modern equipped offices and warehouse 
in central district of Phila. would like 
to represent one or two additional lines. 
Well established business and experienced 
organization. Travels Eastern Penna., 
Southern New Jersey, Delaware, Mary- 
land and District of Columbia, contacting 
Electrical Wholesalers, Contractors, In- 
dustrials, Railways, Utilities, Architects 
and Engineers. Can produce sales. Will 
furnish reliable references. Replies held 
strictly confidential. If you want aggres- 
Sive sales coverage in this area, address 
your reply to 


H. R. HOPKINS CO. 


95 Fairmount Ave. Phila., Pa. 


or 
The Electrical Asso. of Phila. 
Architects Bldg. 17th and Sansom Sts. 


SOPRONDUDHDUGHOENOCOONGECOROSOCOO RRS OEEDONDONODORSCEROREHONDHeOEOERTODEOHeHONSOROEEREEES 
TOD OAOOGOEODOROOSROOAGOROOGUODESCEUGUODEDOGHONOONOROROORONONOOROEDORUSONOEDRORERORSONES 


POSITIONS VACANT 


A POSITION is open for an estimating elec- 

trical engineer—one who is familiar with 
Chicago and vicinity estimating problems. 
Give full information as to qualifications, past 
experience, references, etc., in your first let- 
ter. Substantial salary will be paid to the 
individual who can fill this position. If you 
do not qualify, please do not reply. All in- 
formation will be strictly confidential. P-564, 
Electrical World, 520 N. Michigan Ave., Chi- 
cago, Ill. 


IMMEDIATE openings for Executive Electri- 

cal Engineers, Fractional H.P. Motor De- 
signers, and Distribution Engineers. Write 
for application. Harrison Personnel Service, 
20 W. Jackson Blvd., Chicago. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS, $2,500 to $25,000. 

This thoroughly organized advertising serv- 
ice of 28 years’ recognized standing and repu- 
tation carries on preliminary negotiations for 
positions of the caliber indicated through a 
procedure individualized to each client’s per- 
sonal requirements. Several weeks are re- 
quired to negotiate and each individual must 
finance the moderate cost of his own cam- 
paign. Retaining fee protected by a refund 
—— as stipulated in our agreement. 
dentity is covered and, if employed, present 
position protected. If you have actually 
earned over $2,500, send only name and ad- 
dress for details. R. W. Bixby, Inc., 262 
Delward Bldg., Buffalo, N. Y. (Elec. World). 


POSITIONS WANTED 


STATIONARY ENGINEER all round experi- 
ence, good mechanic, go anywhere. PW-559, 
oo World, 330 W. 42nd St., New York, 


ELECTRICAL ENGINEER, age 47, married, 

free to locate domestic or foreign with life- 
time in utility work desires permanent con- 
nection. Past 14 years with nationally known 
utility. 10 years Division Engineer charge 
operation and engineering in most industrial- 
ized section of a state on a system widely 
known in the industry for advanced operation, 
particularly distribution practice. Capable of 
making broad improvement studies where 
distribution facilities have, as results of 
methods used, been permitted to drift. 
PW-566, Electrical World, 520 N. Michigan 
Ave., Chicago, IIl. 


esteem? 


SUPERVISING ELECTRICAL DRAFTSMAN, 
thoroughly experienced in design and draft- 
ing of generating stations and all types of 
substations. Fourteen years’ experience. At 
present employed as chief electrical draftsman 
for large Eastern utility. Desires more ad- 
vantageous connection. PW-567, Electrical 
World, 330 W. 42nd St., New York, N. Y. 


nents 


ELECTRICAL ENGINEER GRADUATE. Age 

27. Married. Four years’ office experience 
dealing with requisitions, estimates, and util- 
ity reports. Now employed with Public Serv- 
ice Commission of midwestern state. Familiar 
with utility rate structures and REA prob- 
lems. Permanent connection first considera- 
tion. PW-568, Electrical World, 520 N. Michi- 
gan Ave., Chicago, Ill. 


er eengeesensestpsstntoenneteemneensessneseseeeeeeeres” 


EDUCATIONAL SUPERVISOR available for 

power company. Good organizer, produce 
results, modern methods. Licensed profes- 
sional engineer. Available short notice. PW- 
569, Electrical World, 330 W. 42nd St., New 
York, N. Y. 


SELLING 


OPPORTUNITIES 
OFFERED—WANTED 


Selling Agencies—Sales Executives 
Salesmen—Additional Lines 


Qeeeeeecncccnencccncnnscneecccecceeccceeny 
“anenaneeneuscensseeccccccecscsecnencsens 


OPPORTUNITY WANTED 


MANUFACTURERS ATTENTION. A selling 

organization devoted to selling rural line 
projects thruout the country is interested in 
securing agency rights or distributorship for 
material that is needed by this new field. 
Nearly $1,500,000 will be spent in 1939. How 
much of this business will be your share? 
Write full details and descriptive matter of 
your products to The Ruraline Company, 
827 Fourteenth Street, NW, Washington, D. C. 


euevevevecsnpevesuesecceseeencennsuscenocecnsnenensesensoensncsoarteneesenenscensontncnsnsnneneteesene:. 


Fe Eh D aie 


212 N. 21st St., Phila., Pa. 
£2) SOT ts 


OIL CIRCUIT BREAKERS 


65,000 KVA INTERRUPTING CAPACITY 
2—Westg. B13, 300 amperes, 15,000 volts 
3—G.E. K132B, 400 amperes, 15,000 volts 
1—Condit D22, 600 amperes, 15,000 volts 
50,000 KVA INTERRUPTING CAPACITY 
2—Westg. B2, 300 amperes, 25,000 volts 
Arranged for manual or electric operation 


Send us your inquiries 


POR ORRORREREDT ERD SE REFeDeROEETTtentesetete. 


i AOCAUSOAORODOROEDaceneneneaeneedeccecenscccenccccosececonensesscecesceesseeeneses: 


oc eePenReeeerenenceorecceceeseescnceien 


For Sale 


M-G SETS 


2—G.E. 100 KW—575 Volt 
M.G. Sets with 2300 volt in- 
duction motors complete with 
starting equipment and switch 
boards. A-1 operating condi- 
tion. 


TENNESSEE EASTERN ELEC. CO. 


Bristol, Tennessee 


“ouoneneuencueneneeecnnccanseeceenoesessessscuscseeneencnsonseccecscosessnscnenersecseccccsccunsscosesonan. 


WANTED 
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WANTED 
MOTOR GENERATOR SETS 
AND ROTARY CONVERTERS 


We will buy outright for spot cash motor generator 
sets and rotary converters from 300 to 1000 K.W. 
250-275 volt D.C. 2300 to 6600 volt A.C. Mail 
us your list of surplus equipment. 


COAL MINE EQUIPMENT SALES CO. 
Office and Warehouse 


enenecescusanesege. 


suonaneenencvecececncescecseneneese » 
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WANTED TO BUY 


Bleeder Condensing Turbines 


Capacity from 500 to 1250 KW. Steam conditions 
—175 lbs. initial pressure, 5 lb. bleed pressure, 
28 in. vacuum. Electrical conditions—2300 volts, 
3 phase, 60 cycle. Exciter either direct con- 
nected or separate unit. Complete with switch- 
board, condenser and necessary piping, Send full 
details and specifications, 
W-570, ELECTRICAL WORLD 

i 330 West 42nd St., New York City. 
UOOELEDOLEROOOECEOADGEOOOEOOREOOSOCOREGORELEGOGROROOCRGCORASOONDECECRO OCS ODORGREESSSRREEREOeCEESeRS. 
UCUOUCEOUEEERUDECOSETEDOECEReEOeTeCEDEteenesoseED OCCRCRMASVES TERS RSRCECERCECEORUEEHReRSRCESeREsese 


DON'T FORGET THE 


: 
BOX NUMBER 


Ps 


UNONOONOUGROCSOESEEERORORORGENeDDeneneD 


When answering the classified advertise- 
ments in this magazine, 


put the box number on your envelope. 


It’s our only means of identifying the 
advertisement you are answering. 
, OOOSUCOSDORORSODERCORSRROOSCCOAS ROCCE ESEORCHOLERSOERSODORRROREROROHORCORSCeEROReceReecocesCseeoeSeaN 
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OFFICIAL PROPOSAL 


December 13 


Circuit Breakers and 
Accessories 


OIL CIRCUIT BREAKERS 
AND ACCESSORIES 
FOR SUBSTATIONS NO. 2, 3, AND 4 
P.W.A. PROJECT DOCKET NO. TENN. 
1105-P-DS 

ELECTRIC DISTRIBUTION SYSTEM 
SUB-PROJECT—CONTRACT NO. 3-G 

ELECTRIC POWER BOARD OF 

CHATTANOOGA 
CHATTANOOGA, TENNESSEE 


Sealed proposals for the manufacture 
and delivery of Sub-Project—Contract No. 
3-G of the Electric Power Board of Chatta- 
nooga, acting for and on behalf of the 
City of Chattanooga, Chattanooga, Ten- 
nessee, 


P.W.A. Project Docket No. Tenn. 1105-P-DS 
Electric Distribution System 


SUB-PROJECT—CONTRACT No. 3-G 
will be received by the Electric Power 
Board of Chattanooga, Chattanooga, Ten- 
nessee, at the office of the Secretary of 
the Electric Power Board of Chattanooga, 
Municipal Building, Chattanooga, Tennes- 
see, until 1:30 P. M. on the thirteenth day 
of December, and will be immediately 
publicly opened and read by the Electric 
Power Board of Chattanooga. 


Copies of the Proposal, Contract Docu- 
ments and Specifications may_be obtained 
from the office of the Electric Power Board 
of Chattanooga, Municipal Building, Chat- 
tanooga, Tennessee. <A _ deposit (certified 
check) of twenty-five ($25) dollars will be 
required for procuring the Proposal, Con- 
tract Documents and Specifications. The 
deposit for these documents will be re- 
turned to all except the successful bidder 
upon the return of the documents in good 
condition within ten (10) days after the 
bids are opened. 


opy of the Proposal, Contract Docu- 
ime + Specifications may be examined 
free of charge at the Chamber of Com- 
merce and the office of the Electric Power 
Board of Chattanooga, Chattanooga, Ten- 
nessee. 


Zach bid must be accompanied by a 
Certified Check, or Bidder’s Bond executed 
by the bidder and a surety company 
licensed to do business in Tennessee, in 
the sum of ten (10%) er cent of the 
amount of the bid. The bond is required 
as a guarantee that if the bid is accepted, 
a contract will be immediately entered into 
and the performance of it properly se- 
cured. The successful bidder will be re- 
quired to execute a Performance Bond in 
the amount of one hundred (100%) _per 
cent of the contract price. This Per- 
formance Bond shall be made through a 
Company having a duly authorized rep- 
resentative in Chattanooga, Tennessee, upon 
whom process may be served. 


All items in the proposal form and on 
data sheets must be properly filled out and 
must not be detached from the specifica- 
tions. No qualifying letters or statements 
will be considered. 


Bidder’s name must be placed on the 
envelope containing this document and also 
upon this envelope shall be designated te 
name and contract number which the bi 
covers. 


WITHDRAWAL OF BIDS: Bidders may 
withdraw bids at any time prior to the 
opening, but thereafter no bidder _ 
withdraw a bid submitted for a period 0 
sixty days after the date set for the 
opening of such bids. 


The estimated cost of the equipment of 
the Project covered by this contract 1S 
$95,000. 


The Electric Power Board of Chatta- 
nooga, Chattanooga, Tennessee, reserves 
the right to reject any and all bids, an 
to waive informalities therein. 


Any bid received after the scheduled 
closing time for receipt of bids will be 
returned to the bidder unopened. 


ELECTRIC POWER BOARD OF 
CHATTANOOGA 
Chattanooga, Tennessee 
By L. J. WILHOITE, Chairman 
J. C. TWINAM 
G. H. PATTEN 
STANTON E. SMITH 
Will F. Chamlee, Counsel. 
Attest: 
N. J. Simmons, Secretary. 


Bids: (50) 





